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In deciding upon a suitable topic on 
which to address the Chemical Society of 
Washington on this occasion, I could not 
help remembering my inconclusive efforts, 
as a student of Sir James Irvine, to deter- 
mine the structure of benzylidene methyl- 
glucoside. The contrast between what we 
knew then about cyclic acetals of the carbo- 
hydrates and what we know today is a 
very sharp one. It seemed to me that it 

“might be worth while to review in brief out- 
line some of the history of these cyclic ace- 
tals and to summarize the great progress 
made in that field during the past few years. 

Ethylene oxide has long been known to 
add to ethylene glycol and to yield a poly- 
ethylene glycol, and acetaldehyde has long 
been known to possess the same molecular 
formula as ethylene oxide. If ethylene oxide 
combined with glycol, what might acetal- 
dehyde and glycol do? This line of thought 
led Wurtz in 1861 (/) to heat those two 
substances together on the steam-bath for 
eight days, and, to his surprise, he found 
that the product was not one of simple ad- 
dition but had involved the removal of the 
elements of water from the starting materi- 
als. Wurtz had synthesized the first cyclic 
acetal, ethylidene glycol. In the next year 
Guenther (2) showed that the synthesis 
proceeded much more readily when mineral 
acids such as hydrochloric or sulphuric were 
present, and at a later date acidic salts like 
zinc chloride and calcium chloride, or nearly 
Neutral salts like copper sulphate, were 
shown to be effective (3). Several of the 
» 1 An address delivered at the 570th meeting of 
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cyclic acetals derived from acetaldehyde, 
benzaldehyde, and acetone, and involving 
the simple glycols like glycerol and ethylene 
and propylene glycol, were synthesized in 
the following years. Then in the 1880’s and 
1890’s sugar chemists, including Tollens 
and Emil Fischer, produced many of the 
acetals of the sugars, the glycosides and the 
sugar alcohols. For the most part these ace- 
tals were beautiful crystalline compounds, 
stable, as Wurtz had shown, to alkalis but 
readily hydrolyzed by acids. These proper- 
ties made them very useful in the separation 
and identification of sugar alcohols and 
similar substances. Moreover, the fact that 
some of the alcohol groups in the parent 
acetals were blocked by the acetal rings 
made it possible to prepare pure partly 
substituted carbohydrates by esterifying or 
otherwise modifying these hydroxyl groups 
and later, by limited hydrolysis, removing 
the acetal constituent. But such budding 
synthetical methods were thwarted because 
in general there was no way of determining 
either the constitution of the product or the 
position and the ring structure of the cyclic 
acetal groups in the parent substance. It 
was plain that the ring structure must be 
5-membered in some cases, as it obviously 
was in Wurtz’s ethylidene ethylene glycol. 
In other cases the structure was obviously 
6-membered, as in cyclic acetals derived 
from trimethylene glycol. Emil Fischer (4) 
seems to have kept an open mind on the 
size of the rings in such condensation prod- 
ucts, but, unfortunately, he assumed a 5- 
membered ring for the glycosides of the. 
sugars. Since the glycosides are cyclic ace- 
tals of a mixed type, the analogy prejudiced 
the average worker in favor of 5-membered 
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rings in all cases where there was no positive 
evidence to the contrary. As late as 1926 
Professor Haworth (5) was able to say, “It 
seems to be the accepted rule that acetone, 
like boric acid, condenses with cis hydroxy] 
groups of adjacent carbon atoms.” Al- 
though that opinion is probably true with 
few exceptions today,? up to 1926 it was 
frequently and erroneously extended to 
acetals derived from other carbonyl com- 
pounds. The error, of course, was a natural 
one and received support from Baeyer’s 
strain theory, enunciated in 1885, that 5- 
membered rings were most likely to be 
formed because the formation involved the 
least deflection of the tetrahedral valencies 
of carbon from their normal positions in 
space (7). The decade commencing in 1923 
saw the tacit assumption of 5-membered 
structures in cyclic acetals overthrown for 
the sugars themselves by the work of Hirst 
and Haworth in Britain, and for the simpler 
cyclic acetals by that of Hibbert at Yale 
and later at McGill University. In both 
cases it became apparent that 5- and 6- 
membered ring structures usually formed 
with ease and sometimes existed together in 
a state of dynamic equilibrium. It will be 
well to pause for a moment to consider some 
of the late Professor Hibbert’s publications, 
since they repeat and greatly extend much 
earlier work and since he was particularly 
interested in studying the relative ease of 
formation of the 5- and 6-membered types. 

In some of his early researches Professor 
Hibbert preferred to prepare ethylidene 
acetals, not in the usual manner by the use 
of acetaldehyde and an acid catalyst, but 
by passing acetylene into the glycol in pres- 
ence of a little sulphuric acid and mercuric 
sulphate (8). This method of acetal forma- 
tion originated in Germany (9) and was 
used by the late Father Nieuwland (10). 
The formulas Ia indicate that the open- 
chain vinyl hydroxyethyl ether was the in- 
termediate when acetylene was condensed 


2 But note 6-membered rings in isopropylidene 
entaerythritol, xylose and sorbose. Ingold and 
Thorpe (6) on 8 that the two methyl groups 
in the isopropylidene unit een the correspond- 
ing valencies to the central carbon atom apart, 
and narrowed the angle between the other two 
valencies forming the cyclic acetal ring. The latter 
therefore tended to be 5- rather than 6-membered. 
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with ethylene glycol. This evidence was 
supported by the observation that vinyl hy- 
droxyethyl ether, when prepared by other 
methods, rearranged with almost explosive 
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violence into the cyclic acetal when brought 
into contact with a trace of strong acid (17). 
Professor Hibbert’s plan of research de- 
pended upon the Michael Partition Princi- 
ple, in which two competitive courses are 
created for the same reaction and the rela- 
tive amounts of the two products are 
determined. In the present case (Ib), equi- 
molecular amounts of acetylene, ethylene 
glycol and trimethylene glycol were al- 
lowed to react in the presence of the catalyst 
and the yield of the trimethylene acetal was 
found to be approximately twice that of the 
ethylene acetal (12). In other words, the 
6-membered ring, rather than the 5-mem- 
bered ring, was formed in greater amount 
and presumably was formed more readily 
since the system was homogeneous. The 
same result was obtained in similar experi- 
ments with other equimolecular mixtures of 
an a-glycol and a 8-glycol. 

The acetylene method of investigating 
ease of ring formation was obviously re- 
stricted to the ethylidene series, but Hib- 
bert succeeded in generalizing the results by 
condensing other carbonyl compounds with 
glycols in the presence of an acid catalyst. 
Such condensations probably proceeded 
through an intermediate open-chain hemi- 
acetal such as that shown for chloral and 
ethylene glycol (Ic). This particular hemi- 
acetal was actually isolated in the crystal- 
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line state by de Forcand in 1889 (18), and 
the general occurrence of such addition 
products in solution was made probable in 
the 1920’s by Professor Adkins and his col- 
laborators (14). In order to preserve the 
principle of the partition method, the gly- 
col used was glycerol, since glycerol is 
obviously capable of forming 5- and 6- 
membered cyclic acetals simultaneously. 
The general nature of Professor Hibbert’s 
results (15) is summarized by the formulas 
II. One mole of a carbonyl compound, in 
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this case p-nitrobenzaldehyde, was con- 
densed with one mole of glycerol, and the 
crude condensation product was found to 
consist of two pairs of isomers (16). The 
left-hand pair on methylation with silver 
oxide and methyl iodide, followed by hy- 
drolysis of the acetal ring, yielded 6-methyl 
glycerol. Similar treatment of the right- 
hand pair yielded a-methyl] glycerol. It was 
therefore plain that both 5- and 6-mem- 
bered rings were formed simultaneously 
and in approximately equal amount. As 
shown in the formulas, the particular ex- 
ample chosen was made complicated by the 
occurrence of cis-trans ring isomerism. 
When we consider the 6-membered acetal 
ting to the left, it is seen that the p- 
nitrophenyl group attached to carbon A 
may lie either on the same or on the op- 
posite side of the plane of the ring as the 
hydroxyl group attached to atom B. We 
therefore have two cis-irans isomers. Since 
the ring has a plane of symmetry AB there 
are no asymmetric carbon atoms. The 5- 
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membered acetal ring to the right also 
yields two cis-trans isomers in which the 
p-nitrophenyl group and the hydroxy- 
methyl group B are on the same or on op- 
posite sides of the ring, but each isomer is 
theoretically capable of optical resolution 
into D and L forms since the carbon atoms 
A and C are asymmetric. These possibilities 
of isomerism were first pointed out by Emil 
Fischer. Peacock, in 1915 (17), probably 
succeeded in effecting a partial resolution of 
the DL forms of the benzylidene cyclic ace- 
tal. It is obvious that if the carbonyl com- 
ponent is either formaldehyde or acetone, 
carbon A is attached either to two hydrogen 
atoms or to two methyl groups and the pos- 
sibility of cis-trans isomerism vanishes. Re- 
search in the methylidene and isopropyli- 
dene series is therefore less complicated 
than that in other series. Before we leave 
formulas II, we may note that as a rule the 
5-membered attained equilibrium with the 
6-membered isomers in presence of acid 
catalysts (18). Van Roon discovered and 
Hibbert confirmed the fact that the position 
of the equilibrium was dependent on tem- 
perature and seemed to move in favor of the 
6-membered structures as the temperature 
was lowered. Extensive investigations on 
the condensation of glycerol with formalde- 
hyde, acetaldehyde, benzaldehyde and sev- 
eral similar compounds showed that in 
every case except two both types of cyclic 
acetals were formed and could be brought 
into equilibrium with each other (15). The 
two exceptions were chloral (19) and ace- 
tone (20) which formed 5-membered rings 
exclusively. The chloral acetal was also 
peculiar because it was exceedingly resistant 
toward hydrolysis with aqueous acid (19). 
Another unusual case was tetramethylene 
glycol, which produced a 7-membered cyclic 
acetal when condensed with acetylene (8). 
As a result of such studies, together with 
those of Haworth and Hirst, it became clear 
that the ring size neither of the sugar gly- 
cosides nor of the acetals could be assumed 
from a priori reasoning. The structure of 
each individual substance had therefore to 
be independently established by experi- 
mental methods. The methylation method, 
originated by Thomas Purdie and Sir James 
Irvine at St. Andrew’s University, was the 
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only one of general validity and by its in- 
tensive use the constitutions of several of 
the more important acetals of the sugars 
and sugar glycosides were eventually de- 
termined (27). 

We may take as an example 4,6-benzyli- 
dene methylglucoside (formula IIIa) which 
has two optically active cis-trans isomers 
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of the type described. Methylation of all 
the remaining hydroxyl groups in the sub- 
stance, followed by selective hydrolysis of 
the benzylidene group by dilute acid, 
yielded a partly methylated methylgly- 
coside, 2,3-dimethyl methylglucoside (IIIb). 
The positions of the methoxy groups in the 
latter were determined by oxidation with 
nitric acid to a standard reference sub- 
stance, in this case D-dimethyltartaric acid. 
The next phase of the work involved first 
the removal of the benzylidene group by 
selective hydrolysis, and then complete 
methylation of the resulting methylgluco- 
side (IIIc) in order to determine its ring 
structure. This determination depended 
upon an oxidation to trimethoxy-xylo-glu- 
taric acid. 

Formulas IV illustrate the application of 
the method to di-isopropylidene glucose 
(IVa). Selective hydrolysis removed one 
acetone group preferentially and complete 
methylation of the resulting mono-isopro- 
pylidene glucose “froze” the oxygen bridge 
linking in the sugar in its original position 
(IVb). It was then possible to remove the 
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other acetone residue, complete the methyl 
ation (IVc) and use the oxidation technique 
to determine the ring structure of the sugar, 
Sometimes, of course, short-cuts were dis- 
covered and one of the more interesting is 
shown. Freudenberg and Doser (22) made 
the mono p-toluenesulphonyl ester of di- 
isopropylidene glucose and found that the 
ester group could be replaced by the hy- 
drazine residue. This hydrazino derivative 
(IVd), when treated with cold concentrated 
hydrochloric acid, passed in nearly quanti- 
tative yield to a pyrazole derivative (IVe) 
which was oxidized to the well-known 
pyrazole-3-carboxylic acid (IVf). The free 
hydroxyl group in di-isopropylidene glucose 
was therefore attached to the third carbon 
atom. Since the cyclic structure of the sugar 
occupied the fourth position and since ace- 
tal rings are usually either 5- or 6-men- 
bered, the structures of the di- and mono- 
isopropylidene glucoses were as indicated. 
It will be seen that the methylation method 
just outlined was excessively laborious from 
a technical point of view, even although it 
was often supplemented by other data and 
was eventually supported by a series of 
partly methylated sugars that served as 
reference substances. In these circum- 
stances, progress in determining the consti- 
tution of the cyclic acetals was slow and it 
is not surprising that investigators found it 
very much easier to prepare numerous cy- 
clic acetals of the carbohydrates than to 
determine their constitutions. New experi- 
mental methods were required and it is to 
these, combined together and in part origi- 
nated by Dr. Hann and his associates, that 
we must now turn. 

Malaprade in 1934 discovered that aque- 
ous solutions of periodic acid cleaved glycols 
containing adjacent hydroxyl groups in 4 
highly selective manner (23). The cleavage 
was inhibited by substituents such as acetyl 
or benzoyl present on one or both of the 
hydroxyl groups of the glycol. The formulas 
V show the way in which various types of 
glycol units are oxidized by periodate. The 
simplest type (Va) is oxidized to two mole- 
cules of aldehyde, with the consumption of 
one mole of periodic acid. No formaldehyde 
or formic acid is formed. In the second case, 
where one of the glycol groups is a primary 
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alcohol, a higher aldehyde and formalde- 
hyde are produced (Vb). In the third case, 
where one end of the glycol unit is attached 
to a methyl group, acetaldehyde is one of 
the products (Vc), and in the case where 
three alcoholic groups are adjacent to each 
other, the middle group is removed from the 
system as formic acid and two moles of 
periodate are consumed (Vd). It is obvious 
that the occurrence of any of these four 
types of glycol in the molecule of a sugar 
acetal can be estimated and detected by 
knowing the amount of periodate consumed 
and the amount of formaldehyde, acetalde- 
hyde, or formic acid evolved. Criegee has 
shown that lead tetraacetate oxidizes gly- 





cols in essentially the same way and is an 
alternate oxidant for periodate (24). 

The next new method, illustrated by 
formulas VI, was originated in 1932 by 
Oldham and Rutherford (25). They found 
that primary alcoholic groups in glucose 
derivatives can be distinguished from sec- 
ondary alcoholic groups because only the 
primary p-toluenesulphonyl esters are un- 
stable in presence of sodium iodide in a 
ketonic solvent at 100°. The primary alco- 
holic groups (VIa) are thereby selectively 
changed to alkyl iodide and can be esti- 
mated quantitatively by analyzing the lat- 
ter (VIc) for iodine. It has since been noted 
that the replacement of primary tosyl by 
iodine does not always proceed at the same 
rate (26), that the presence of unsubstituted 
alcoholic groups may promote secondary 
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reactions, and that adjacent tosyl groups 
may yield unsaturates (27). For these 
reasons it is usually desirable to reduce the 
iodo derivative to a methy] group (VId) and 
to hydrolyze the product to VIe. Oxidation 
with periodic acid then liberates acetalde- 
hyde and estimation of the latter by Nicolet 
and Shinn’s convenient procedure (28) 
checks the validity of the whole method. 
The third new principle, discovered some 
three years ago by Dr. Hann and his associ- 
ates at the National Institute of Health, is 
that methylene acetals engaging primary 
alcoholic groups are cleaved by acetolysis 
under conditions in which methylene ace- 
tals, involving secondary alcoholic groups 
exclusively, are nearly stable (29). 

The formulas VII illustrate the principle 
in the case of trimethylene D-sorbitol (30). 
This substance contains cyclic structures 
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engaging the primary alcohol position 1 
with secondary alcohol position 3, and 
the primary alcohol position 6 with the 
secondary alcohol position 5 (VIIa). When 
the trimethylene sorbitol is dissolved in 
acetic anhydride-acetic acid solution con- 
taining 1 per cent of sulphuric acid, 
these two methylene acetal rings are 
cleaved, the cleavage presumably oc- 
curring at the primary alcohol positions 
because these positions now carry acetyl, 
and the methylene residues remain at- 
tached to the two secondary alcohol po- 
sitions (VIIb). These methylene residues 
are now hemiacetals of formaldehyde which 
have become acetylated. Deacetylation 
therefore removes them, as well as ordinary 
acetyl groups, and the whole procedure re- 
places the two methylene cyclic structures 
by two primary and two secondary alco- 
holic groups (VIIc). It will be seen that the 
2,4-methylene acetal ring in the trimethyl- 
ene sorbitol survives this selective acetolysis 
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and does not involve any primary alcoholic 
groups. If the possible methylene acetal 
structures be limited to those of 5, 6 or7 
members, that of the trimethylene D.- 
sorbitol follows from that of the mono- 
methylene derivative. The same research 
shows that 1,3:2,4-dimethylene sorbitol is 
produced concurrently with the trimethyl- 
ene derivative. The structure of the former, 
proved independently, supported that as- 
signed to the latter. 

I would now like to present one typical 
example of the way in which these elegant 
new methods are used to determine the 
structure of the acetals (30). The example 
chosen is 2,4-methylene D-sorbitol (VIIe 
or VIIIa). This substance contains only one 
unsubstituted glycol unit and this glycol 
includes a primary alcoholic group. Oxida- 
tion with periodic acid will therefore remove 
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this primary alcohol as one mole of for- 
maldehyde; one mole of periodic acid will be 
consumed and one mole of a monomethyl- 
ene pentose sugar will be produced (VIIIb). 
Reduction of the carbonyl group in the 
latter gives the corresponding methylene 
pentitol, which happens to be internally 
compensated and of an optically inactive, 
meso type (VIIIc). Since it is stable to peri- 
odie acid, it contains no hydroxyl groups 
adjacent to each other and the methylene 
acetal ring must be in the position shown, 
namely, 2,4. The pentitol proved to be 
xylitol. It is worthwhile to point out that if 
the cyclic structure in the original methyl- 
ene D-sorbitol were in the 3,5 position, the 
glycol group capable of oxidation by per- 
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jodate would be the 1,2 instead of the 5.6 
isomer. The pentose sugar formed would be 
the 2,4 methylene D-arabinose and reduc- 
tion would yield an optically active 2,4 
methylene D-arabitol, also stable to perio- 
date. 

These conclusions can be checked by 
condensing the internally compensated, 
optically inactive xylitol with formaldehyde 
to obtain 2,4:3,5 dimethylene xylitol 
(VIIId). Consideration shows that the al- 
ternative structure 1,3:2,4-dimethylene xy- 
litol would also form in equal amount and 
that it is the optical antipode of the struc- 
ture shown. The product is therefore a ra- 
cemic mixture of D and L forms. Esterifi- 
cation with p-toluenesulphonyl chloride 
gives an ester that is readily decomposed 
by sodium iodide in acetone to an iodo- 
derivative (VIIIe). This smooth reaction 
demonstrates that the remaining hydroxy 
group in the 2,4:3,5 dimethylene xylitol is 
of a primary alcoholic nature. The select ve 
acetolysis of this derivative, followed by 
saponification of the acetyl and acetoxy- 
methyl groups in the product, gives the meso 
2,4-methylene xylitol (VIIIc). The struc- 
tures of all of the compounds in the sorbitol 
and xylitol series are therefore established 
by unambiguous interrelated methods. In 
order to illustrate the precision and power 
of these methods, let us assume for a mo- 
ment that the ring in methylene D-sorbitol 
is in the 2,5 position, as it happens to be in 
a certain methylene mannitol (29). The 
tosylation-iodination technique would re- 
veal the fact that the two primary alcoholic 
groups remain unsubstituted, but the fail- 
ure to recover formaldehyde in the perio- 
date oxidation would show that the second 
and fifth hydroxyl groups are substituted. 
The position of the methylene bridge as 
2,5 would have been demonstrated at once. 
This conclusion would have been checked 
by the fact that in the 2,5 structure a glycol 
group remains in the 3,4 position: the perio- 
date oxidation would therefore consume 
one mole of oxidant and the product on 
hydrolysis would produce two moles of 
glyceraldehyde; no formic acid and no 
formaldehyde being evolved. 

Another reaction that has proved to be 
of great value is the selective esterification 
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of primary alcoholic groups. D-sorbitol, for 
example, readily yields a crystalline 1,6- 
dibenzoate when limited amounts of ben- 
zoyl chloride are used in the benzoylation. 
Benzoyl groups are more stable than the 
ordinary cyclic acetal during acetolysis and 
hydrolysis. If sorbitol 1,6-dibenzoate is 
condensed with formaldehyde, the presence 
of the benzoyl groups denies the primary 
alcoholic positions to the entering acetal 
groups and the product is not a trimethyl- 
ene sorbitol but a dimethylene sorbitol in 
which the rings occupy the 2,4 and the 3,5 
positions ($1). The latter ring is unusual 
because the hydroxyl groups concerned are 
trans to each other instead of being cis and 
are in the £8 position. This trans six- 
membered ring is less stable and can be 
selectively removed by acetolysis even 
although it contains no primary alcoholic 
groups. Whenever required, benzoyl radi- 
cals can be hydrolyzed away by alkali 
without disturbing acetal rings. 

But there is no time to follow the work of 
Dr. Hann and his collaborators through all 
the intricacies of 5-, 6-, and 7-membered 
acetals of the sugar alcohols or to depict in 
detail the structures of acetals of mannitol 
(29, 32), sorbitol (26, 30, 31, 33), dulcitol 
(34, 35, 36), adonitol (37), arabitol (38), 
xylitol (30, 39), fucitol (40), iditol (47), 
rhamnitol (42), and epirhamnitol (26, 43) 
containing one, two, or three such rings, 
based as these rings are upon formaldehyde, 
benzaldehyde, o-nitrobenzaldehyde, or ace- 
tone. There is no need here to catalogue 
their acetates, benzoates, p-toluenesul- 
phonates, their benzyl or acetoxymethyl 
ethers or their iodo derivatives. Suffice it to 
say that the general methods outlined above 
gave satisfactory results in the numerous 
cases studied, even when they had to cope 
with a very occasional wandering of a 
benzoyl group (34) or with the complexities 
of cis-trans isomerism (36) in the benzyli- 
dene dulcitols. When we close our eyes and 
imagine that one of the carbohydrate poly- 
alcohols is mixed with a condensing agent 
and a carbonyl compound, we can picture 
rings of all sizes forming and disintegrating 
and competing with each other for the dif- 
ferent pairs of alcoholic groups in the carbo- 
hydrate structure. We can picture the cyclic 
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structures, formed most readily, or most 
stable, or least soluble, slowly accumulating 
in the mélée and eventually crystallizing 
from solution as the compounds that are 
actually isolated. As far as these products 
are concerned, Dr. Hann has very fortu- 
nately been able to point out some regulari- 
ties that connect the probability of cyclic 
acetal formation with the nature of the 
pairs of alcoholic groups and their relative 
position in space (44). I have had the te- 
merity to attempt to summarize his tenta- 
tive conclusions as regards methylene and 
also benzylidene acetals. 


4 Y OF LIC 


Let us suppose that the 8-carbon sugar 
alcohol (formula [Xa) is dissolved in ap- 
proximately equal amounts of concentrated 
hydrochloric acid and 37 per cent formalin. 
Of the very large number of cyclic acetals 
theoretically possible, it appears that the 
pair of alcoholic groups most suited for 
acetal formation are of a secondary nature 
and are situated in 8 positions, cis to each 
other. The only pair satisfying these re- 
quirements are the hydroxy groups in the 
third and fifth positions of the octitol and 
we can assume that a 6-membered 3,5- 
methylene acetal will survive in the equi- 
libria. 


voL. 36, No. 3 


The next most likely, group to attach 
itself, assuming the positions 3 and 5 are no 
longer available, is the rather unusual 7- 
membered ring formed about secondary 
hydroxyl groups that are trans and gamma 
to each other. The fourth and seventh 
groups are such a pair and the appropriate 
structure is [Xc. The third most available 
site is a 6-membered ring involving a pri- 
mary alcohol. Since the latter seems to be 
capable of free rotation, the question of 
cis-trans orientation is not important, and 
we can assume that a third methylene group 
would attach itself between positions 6 and 
8 (IXd). Finally, one of the least probable 
structures, that forms only if the appropri- 
ate hydroxyl groups have not already been 
utilized, is the 5-membered ring involving 
a primary alcohol (IXe). Our tetramethyl- 
ene octitol might therefore be expected to 
have methylene groups in the 1,2:3,5:4.7: 
6,8 positions. Although the particular octi- 
tol was chosen merely as an illustration, it 
happens to be L-manno-D-altro octitol and 
is not, so far as I know, one of those synthe- 
sized by Dr. Hann and his friends in nu- 
merous researches in that field (45). This 
aspect of Dr. Hann’s collaborations lies 
outside the scope of this paper. Let us con- 
sider instead the isopropylidene derivatives 
of some sugar anhydrides with which Dr. 
Hann has worked. 

D-Glucosan (Xa) has been known for a 
long time and is prepared by the destructive 
distillation of glucose, starch or cellulose. It 
contains three hydroxyl] groups all of which 
are trans to their immediate neighbors. This 
situation is not propitious for condensation 
with acetone and no isopropylidene deriva- 
tives of glucosan are known. But a mixture 
of glucosan and galactosan is readily avail- 
able by the dry distillation of lactose and 
galactosan possesses a pair of adjacent cis 
hydroxyi groups (Xb). Galactosan can 
readily be isolated from a mixture with the 
glucosan as the isopropylidene derivative 
(46) and has therefore been made a cheap 
and easily accessible substance (Xc). In the 
same way the destructive distillation of 
ivory-nut mannan yields D-mannosan (Xd) 
which is readily isolated as the isopropyli- 
dene derivative (Xe) (47). In addition to 
the value of such new beautiful crystalline 
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substances as intermediates for the isola- 
tion of sugar anhydrides, they offer very 
great promise as intermediates in synthetic 
work. In each case only one hydroxy! group 
is left exposed for further reactions and 


synthetical procedures can therefore be 
planned to take an unambiguous course. 
The free position in the isopropylidene 
galactosan is number 2 and the way is open 
to prepare derivatives of galactosan and 
galactose substituted in the second position 
(46). Perhaps more important is the lone 
hydroxyl group in isopropylidene mannosan 
because it occupies the hitherto inaccessible 
fourth position in the mannose molecule. 
This is the position engaged by the disac- 
charide linkage in the more important di- 
and poly-saccharides such as maltose, 
starch, cellobiose, cellulose and lactose. 
Drs. Haskins, Hann, and Hudson (48) have 
not only methylated isopropylidene man- 
nosan (Xf, R=CH;) “and completely hy- 
drolyzed the product to the interesting and 
new 4-methy] mannose but have also con- 
densed it with acetobromoglucose and 
acetobromogalactose (Xf, R=tetraacetyl 
B-gluco- and 6-galacto-pyranosyl). Selective 
hydrolysis with acetic acid removed the 
isopropylidene residue from the products. 
Acetolysis cleaved the 1,6 anhydro ring and 
left an acetylated 6-glucosidomannose and 
6-galactosidomannose, epimers of cellobiose 


PURVES: CYCLIC ACETALS OF THE CARBOHYDRATES 73 


and lactose respectively. It would take us 
too far afield to follow the subsequent steps 
leading to cellobiose and lactose themselves 
(48). The syntheses are the first to provide 
unambiguous and definite confirmations for 
the accepted structures of these two impor- 
tant disaccharides. Another synthesis from 
4-tosyl isopropylidene mannosan (Xf, R= 
tosyl) led by way of a Walden inversion to 
what was presumably 3,4-anhydro-D- 
talosan (49). 

When we come to evaluate the signifi- 
cance of these advances, we see that the 
cyclic acetals of the sugars have long been 
used as starting materials for the synthesis 
of partly substituted carbohydrate deriva- 
tives and disaccharides. But it was neces- 
sary to determine the constitution of each 
of these derivatives in a separate research 
that was usually lengthy and round-about. 
Today this great range of carbohydrate 
chemistry has been illuminated and the 
wheel has turned full circle. Cyclic acetals 
of definitely known constitution have be- 
come among the most accessible of carbo- 
hydrate substances. They have been made 
available for precisely directed synthetical 
operations. Moreover, the simplicity and 
elegance of the new methods of investiga- 
tion, the clarity of the logic that interprets 
the experimental results, and the unambigu- 
ous nature of the conclusions are such that 
the whole work is likely to become a classic 
example of organic chemistry at its best. 
The structure of the cyclic acetals of the 
carbohydrates is now a subject that could 
be most advantageously included as a 
special university lecture course for stu- 
dents of advanced organic chemistry. We 
are proud to think that Dr. Hann has 
played the dominant part in these advances 
and that his researches have shed fresh 
luster, not only upon his fellow workers at 
the National Institute of Health, but also 
upon his fellow members of the Chemical 
Society of Washington. 
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PALEONTOLOGY.—A Pleistocene pearl from southern Maryland.! 
Brown, U. S. Geological Survey. 


In a previous paper? I discussed the oc- 
currence of pearls in species of Inoceramus 


1 Published by permission of the Director, 
U. S. Geological Survey. Received January 2, 
1946. 

* Brown, Roianp W. Fossil pearls from the 
Colorado group of western Kansas. Journ. Wash- 
ington Acad. Sci. 30: 365-374. 1940. 
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Rouanp W. 


found in Upper Cretaceous deposits of west- 
ern Kansas and tabulated the known dis- 
tribution of fossil pearls and pearllike ob- 
jects of similar origin. Reference to my table 
(p. 370) discloses that, so far as known, only 
two Pleistocene pearls have been reported, 
one from Mytilus edulis and the other from 


? 


Fig. 1.—Exterior of right valve of Arca transversa. i 2.—Interior 
. Shutpe 


of the valve, showing pearl. X8. Photos by Nelson 
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Volsella modiolus, both from localities in the 
British Isles. 

On November 7, 1942, I accompanied 
Dr. 8. F. Blake, of the U. S. Bureau of 
Plant Industry, Soils, and Agricultural En- 
gineering, on a trip to Point Lookout, in 
southern Maryland. About 4 miles north- 
west of the Point the Potomac River has 
cut back into the land forming a long, low, 
vertical cliff called Wailes Bluff, well il- 
lustrated by Shattuck.’ Exposed in the 
basal part at and a few feet above water 
level is compact, blue, sandy marine clay 
filled with Pleistocene shells. Resting on the 
blue clay is a lenticular oyster bed and well- 
stratified, horizontal, dark sandy clay over- 
lain by light-colored cross-bedded sand and 
gravel belonging presumably to the Talbot 
terrace of the Pleistocene. Fragmentary 
leaves and pieces of wood may be had from 
the lower sandy clay strata of this unit. 

At one spot in the lowermost beds along 


3’ SHatruck, Georce B. Pliocene and Pleisto- 
cene. Maryland Geol. Survey, pl. 18. 1906. 


BOTANY.—New bamboos from Szechwan Province, China.’ 
Department of Biology, National Central University, 
(Communicated by AGNES CHASE.) 


PaI-cHIEH KENG.* 
Chungking, China. 


In this paper are described four new spe- 
cies and one new variety of Chinese bam- 
boos. One of the species and the variety are 
known only from sterile specimens, while 
the descriptions of the other three species 
are based on their floral parts as well as on 
their vegetative organs. Illustrations have 
been prepared for the species with flowers. 
The types of all are deposited in the Her- 
barium of the Department of Biology of 
National Central University. 


Sinocalamus distegius Keng & Keng f. 
sp. nov. 


Fig. 1 


Species evidenter cognata Sinocalamo affint 
(Rendle) McClure, ex qua culmo apice num- 


1 Received January 11, 1946. 

2 In a previous Bx by these authors (Journ. 
Washington ‘Acad. i. 35 (12): 374-378, figs. 
1-18. 1945.) the junior author’s other name, 
Keng Kwan-hou, was unfortunately used. He 
expects, however, to use the name Keng Pai-chieh 
in future publications, hence it is used here. 
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the bluff I found a large specimen of the 
snail Busycon carica that was filled with 
blue mud containing numerous small 
marine mollusks. Not long ago, cleaning 
out and breaking up this mud, now well 
dried, I uncovered a right valve (length, 
1 em) of Arca transversa to whose interior 
surface at the pallial line toward the poste- 
rior was attached an almost spherical pearl. 
As Arca transversa belongs to a genus whose 
species do not secrete nacre, or mother-of- 
pearl, this ‘‘pearl’’ is not a true pearl in the 
strict sense, although its mode of formation 
was otherwise undoubtedly similar to that 
of precious or ornamental pearls. The out- 
side surface of the valve, directly under the 
pearl, is free of any scar or blemish, thus 
indicating that the inciting cause of the 
pearl was not a shell-borer. The location of 
the pearl at the pallial line just under the 
mantle, however, as well as its spherical 
shape, suggests strongly that a sand grain 
or other irritating object, either organic or 
inorganic, which the mollusk could not 
eject, was the cause. 


Yi-t1 Kene and 


quam pendulo, vaginis culmorum dorso inter 
pilos setosos valde pruinosis, vaginae nodo 
quando juvenili pilis retrorsis brunneis dense 
hirsuto, spiculis majoribus, et ovario pilis hir- 
sutis brevioribus minoribus inferne obsito dif- 
fert. 

Arbor circa 10 m alta, 4.5 cm diametro, 
apice leviter arcuata sed haud pendula; inter- 
nodia teretia, pleraque 20-50 cm longa, juve- 
nilia superne leviter pruinosa et pilis albis ad- 
pressis deciduis hispida; vaginae culmorum 
coriaceae, late oblongae, circiter 4 longitu- 
dinem internodiorum aequantes, pleraeque 
pilis flavidis vel badiis, dense setosae et ju- 
veniles inter pilos farina alba graviter obsitae, 
basi persistente circa nodos earum annulo 
pilorum 2-3 mm longorum retrorsorum brun- 
neorum post casum vaginarum facile decidu- 
orum dense hirsutae; limbi longe triangulares 
vel lanceolati, saepissime erecti, inferiores 
minores rigidioresque, superiores majores mala- 
cioresque; rami numerosi, semiverticillati, 
ramulis plerisque folia nonnulla ad multa 
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gerentibus; vaginae foliorum 35-48 mm longae, 
praeter basin ut in eis culmorum dense retorse- 
que hirsutam glabrae; ligula 0.5-1 mm longa, 
truncata; laminae anguste lanceolatae, 5-16 
em longae, 8-16 mm latae, acuminatae, supra 
glabrae, infra pubescentes, utrinque nervis 
secundariis 4-6 percursae; rami floriferi aphylli 
vel folia pauca reducta laminis quam vaginis 
brevioribus ferentes; spiculae vel pseudo- 
spiculae solitariae vel saepe multae in glo- 
merulum ad quemvis nodum facsiculatae, vel 
paucae vel plures in axillibus foliorum cres- 
centes, 13-18 mm longae, 5-7 mm latae, 4—6- 
florae, lateraliter leviter compressae, ovato- 
lanceolatae, fuscae, pedicello circ. 0.5 mm longo 
fultae; rhachillae articuli 1-2 mm longi, glabri; 
glumae 1-2, lemmati similes sed multo brevi- 
ores; lemmata chartacea, latissime ovata, 8-10 
mm longa, glabra, multinervia, acuta, basi 
rotunda, ad margines dense ciliata; palea 
lemma aequans vel eo aliquanto brevior, bi- 
carinata, inter carinas 2 mm lata binervisque, 
glabra sed ad carinas marginesque ciliata; lodi- 
culae 3, una posteriore oblongo-ovata, duabus 
anterioribus dimidiato-ovatis, omnes circ. 2-4 
mm longae (cilia includentes); stamina 6, ad 
maturitatem exserta, antheris pallide flavis, 
5-6 mm longis, apice penicillatis, filamentis 
tenuibus, usque ad 8 mm longis; ovarium cano- 
albidum, pubescens, pyramidale vel conicum, 
ventraliter sulco lato canaliculatum, circ. 2.5 
mm longum, ad maturitatem 2 mm crassum, 
stipite cire. 2.5 mm longo stipitatum; stylus 
subulatus, 2-3 mm longus, pubescens; stig- 
mata 1-2, 5-6 mm longa, asperigilliformia; 
caryopsis cremeo-flava, fusiformis, circ. 6 mm 
longa, 3 mm lata. 

Culms arborescent, somewhat arched but 
not drooping at apex, up to more than 10 m 
tall, 4.5 em in diameter; internodes terete, 
greenish or yellowish at maturity, 20-50 cm 
or more long, the lower with a wall over 5 
mm thick, pruinose above and beset with 
deciduous appressed whitish hairs when young; 
sheath-nodes prominent, densely hirsute with 
retrorse brownish hairs 2-3 mm long, but soon 
becoming glabrous and leathery after the culm- 
sheaths have fallen off; culm-nodes inconspicu- 
ous, dark-colored, 5-10 mm above the sheath- 
nodes; culm-sheaths coriaceous, 205X115, 
250 X 185, 260 X210 mm in size, about half as 
long as the internodes or less, densely setose 
with yellowish to brownish hairs (and when 
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young also covered with a pruinose substance), 
except for a small glabrous area below the 
limb, the apex truncate, 2-6.5 em wide, with 
rounded shoulders, the base broad, encircling 
the node once and a half; auricles inconspicu- 
ous, sometimes fimbriate with a few whitish 
setae about 3-5 mm long; ligule truncate, 1-2 
mm long, denticulate, the teeth often prolonged 
into bristles 3 mm long; limb elongate-tri- 
angular to lanceolate, scarcely reflexed, the 
lower 13 <5, 30 X13, 32 X18 mm in size and 
more rigid, the upper 80 X28, 135 X32 mm in 
size and much softer, acuminate with involute 
margins, constricted at base, glabrous and 
striate above, scaberulous beneath; branches 
numerous at each node, semi-verticillate, 
ascending to spreading, the internodes often 
3-13 cm long, 2-3 mm thick, the branchlets 
bearing several to many leaves; leaf-sheaths 
straw-colored to brownish, 35-48 mm long, 
glabrous except the densely and retrorsely hir- 
sute base, as in the culm-sheaths; ligule 0.5-1 
mm long, truncate;.blades narrowly lanceolate, 
50 x8, 12616, 158 x14 mm in size, acumi- 
nate, rounded or attenuate at base into a peti- 
ole 1-2 mm long, dull-green and glabrous 
above, pale-green and pubescent beneath, with 
4-6 secondary nerves on each side, the margins 
scabrous; flowering branches aphyllous or bear- 
ing a few smaller leaves with blades 12-45 mm 
long, 2-7 mm wide; spikelets several to many 
at each node and clustered into globular fas- 
cicles, or few to several crowded in the axils of 
the sheaths, 13-18 mm long, 5-7 mm wide, 
laterally slightly compressed, ovate-lanceolate, 
dark brown, 4-6-flowered, the pedicel about 
0.5 mm long; rachilla-joints 1-2 mm long, 
glabrous; glumes 1-2, resembling the lemmas 
but much smaller; lemmas chartaceous, very 
broadly ovate, 8-10 mm long and wide, gla- 
brous, multinerved, rounded at base, acute, 
densely ciliate on the margins; palea equaling 
or somewhat. shorter than the lemma, 2 mm 
wide and 2-nerved between the 2 keels, ciliate 
on the keels and the margins, otherwise gla- 
brous; lodicles 3, the posterior one oblong-ovate, 
the anterior two dimidiate-ovate, all about 2-4 
mm long (including the cilia); stamens 6, ex- 
serted at maturity, the anthers pale yellow, 5-6 
mm long, penicillate at the apex, the filaments 
slender, up to 8 mm long; ovary grayish white, 
pubescent, pyramidal or conical, ventrally sul- 
cate with a wide furrow, about 2.5 mm long, 
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2 mm thick at maturity, stipitate, the stipe 
about 2.5 mm long, glabrous; style subulate, 
2-3 mm long, pubescent; stigmas 1-2, 5-9 mm 
long, aspergilliform; caryopsis cream-yellow, 
fusiform, about 6 mm long, 3 mm wide. 

Type in the Herbarium of the Department 
of Biology, National Central University, 
Chungking, China, collected from stumps of a 
bamboo-grove, en route from Muh-tung, Pa- 
hsien to Pai-sha-ching, Nan-ch’uan-hsien, 
Szechwan Province, September 2, 1943, by 
Keng & son (no. 3865, a flowering specimen). 
Other collections of the same species are as 
follows. 

Szechwan: Mount Omei, H. C. Chow 8714 
(a flowering specimen); en route from Pa- 
hsien to Nan-ch’uan, Keng & son nos. 3864 
(flowering specimen), 3897 (sterile specimen 
with culm-sheaths), 3898 (flowering specimen 
with culm), 3901 (flowering specimen with 
fruits and seedlings), and 3902 (a sterile speci- 
men with leafy branches only). 

This species much resembles S. affinis (Ren- 
dle) McClure in appearance and in the struc- 
ture of the spikelets, but it differs remarkably 
in the culms’ being erect or slightly arcuate at 
apex instead of long-pendulous, in the young 
culm-sheaths dorsally pruinose amongst the 
setae, and in the sheath-nodes densely hirsute 
with retrorse brownish hairs. The larger spike- 
lets and the less pubescent ovary of this species 
also differentiate it from S. afinis which was 
originally described under Dendrocalamus.* 


Sinocalamus farinosus Keng & Keng f. 

sp. Nov. 

Tametsi inflorescentia huius speciei ignota 
est, ea S. affint (Rendle) McClure et S. dis- 
tegio nobis affinam esse apparet, ab utraque 
autem in internodiis culmoruny brevioribus 
glabris sed quando juvenilibus albo-pruinosis, 
et in vaginis culmorum apive truncatis leviter 
rubro-bruneis cum ligula laciniata optime evo- 
luta instructis differt. 

Culmi usque at 10 m alti, 4-6 cm diam., 
apice leviter arcuati, cum muro circ. 5 mm 
crasso late fistulosi; internodia teretia, 10-20 
em longa, glabra, ante casum vaginarum viridia 
et omnino farina alba obsita, ad maturitatem 
flava lucidaque; nodi vaginarum basibus per- 
sistentibus cincti, quando juveniles infra ut 


* Dendrocalamus Crags Rendle, Journ. Linn, 
Soc. Bot. 36: 447. 190: 


supra eos annulo 3-5 mm lato pilorum veluti- 
norum flavorum retrorsorum adpressorum ob- 
tecti; vaginae culmorum internodiis breviores 
vel ea circum aequentes, coriaceo-chartaceae, 
dorso pilis badiis 1-2 mm longis setosae, super- 
ne ciliatae, apice circiter 1.5-3 cm latae, trun- 
catae vel leviter concavae; ligula optime evo- 
luta, irregulariter laciniata, circ. 13 mm longa 
(longitudinem laciniarum includens); limbi re- 
flexi, anguste lanceolati, 4-12 cm longi, 5-12 
mm lati, glabri sed ad paginam superiorem mar- 
ginesque scaberuli; rami ad quemvis nodum 
numerosi, adscendentes vel horizontales, pri- 
marii usque ultra 60 cm longi, ramulis folia 4-9 
plerumque gerentibus; vaginae foliorum gla- 
brae, 6—-7.5 cm longae, efimbriatae; ligula trun- 
cata, circ. 1 mm longa; laminae tenues, 
lanceolatae, 9-17 cm longae, 15-25 mm latae, 
acuminatae, basi rotundae vel in petiolum 2 
mm longum attenuatae, superne virides lucid- 
aeque, inferne pallidiores minute pubescentes- 
que, utrinque nervis secundariis 5-7 percursae, 
marginibus scabrae vel altero eorum fere 
laeves; inflorescentia desiderata. 

Culms up to 10 meters tall, about 4-6 cm 
in diameter, with a wall about 5 mm thick, the 
internodes terete, 10-21 cm long, those of the 
young culms green but heavily whitish- 
pruinose with a ring (3-5 mm wide) of ap- 
pressed velvety chestnut brown hairs becoming 
yellowish brown in age, just above and below 
the sheath-node, the hairs both retrorse and 
and antrorse below the node but antrorse only 
above it, the old culms entirely glabrate; 
sheath-node prominent, 3-5 mm below the in- 
conspicuous culm-node above; culm-sheaths 
equaling or somewhat shorter than the inter- 
nodes, reddish brown when young, becoming 
pale brown at maturity, triangular in outline, 
15-21 cm wide, 14-21 cm long, coriaceo-char- 
taceous, but the margins much thinner, dor- 
sally strigose with blackish hairs 1-2 mm long, 
truncate or slightly concave and about 1.5-3 
em wide at apex; ligule well developed, about 
13 mm long (including the setae), irregularly 
laciniate into slender setae 7-10 mm long; 
auricles none; limbs small, reflexed, narrowly 
lanceolate, 4-12 cm long, 5-12 mm wide, 
acuminate, constricted near the base, the mar- 
gins scaberulous, involute, thus rendering the 
tip subulate, glabrous and striate on the lower 
but scaberulous on the upper surface; branches 
numerous at each node, the main ones over 
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60 cm long, 6-7-noded, with internodes 3-12 
em long, 3 mm thick, the intranode* about 5 
mm long, whitish-pruinose and bearing a single 
shell-shaped bud; normal branchlets generally 
bearing 4-8 leaves; leaf-sheaths glabrous, 6—7.5 
cm long, efimbriate, the sheath-nodes 5-7 mm 
distant; ligule truncate, about 1 mm long; 
blades thin, lanceolate, 9-17 em long, 15-25 
mm wide, acuminate, rounded or attenuate at 
base into a petiole 2 mm long, green and lus- 
trous above, paler and minutely pubescent be- 
neath, with 5-7 secondary nerves on each side, 
the margins scabrous or one of them nearly 
smooth; vigorous branchlets bearing over 10 
much larger leaves, with whitish-pruinose inter- 
nodes 2-3.5 cm long; leaf-sheaths keeled above, 
glabrous, but ciliate on the outer margins, 8.5- 
11 cm long; ligule truncate, 2-3 mm long, some- 
times ciliate with few to several fimbriate bris- 
tles on one side; blades large, lanceolate or nar- 
rowly lanceolate, mostly 27 4.5 cm, rarely 
shortened to 14 cm long or narrowed to 2.5 
em wide, pale green and densely pubescent 
beneath, with 7-10 secondary nerves on each 
side, irregularly and inconspicuously tessellate, 
the margins setulose-scabrous; inflorescence 
wanting. 

Type in the Herbarium of the Department 
of Biology, National Central University, 
Chungking; China, collected along open field- 
side in Fu-lu-kuan, en route from Nan-ch’uan 
city to Pai-sha-ching, Nan-ch’uan-hsien, Sze- 
chwan Province, September 9, 1943, hy Keng & 
son (no. 3896). Another specimen of the same 
species was collected at Ch’ing-lung-tsu, en 
route from Pai-sha-ching, Nan-ch’uan-hsien to 
Shuang-tz’u-ch’ang, Pa-hsien of the same 
province, September 10, 1943, by Keng & son 
(no. 3899). 

This species seems to be related to S. affinis 
and S. distegius, from both of which it differs, 
however, in having culms with shorter glabrous 
but whitish-pruinose internodes when young, 
and truncate somewhat reddish-brown culm- 
sheaths with very well developed laciniate 
ligules. 

The vernacular name of this bamboo is 
“Liang-shan-tz’i,”’ but whether this bamboo 
was originally raised at Liang-shan-hsien, also 


‘A new word signifying the portion where the 
diaphragm grows inside the culm and from which 
the buds or branches arise. Its length is limited by 
the sheath-node below and the culm-node above. 
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a district of Szechwan, is uncertain. In the re 
gion where this species was collected, it often 
grows by the side of S. distegius but is less 
common than the latter. This bamboo is used 
at Nan-ch’uan as a material in paper-industry, 


Bambusa sinospinosa McClure var. 
inermis Keng & Keng f., var. nov. 

Secundum culmi vaginas internodia arcte 
amplectantes, tarde deciduas, confertim cori- 
aceas, quando juveniles virides sed pigmento 
aurentiaco leviter tinctas, ad maturitatem 
stramineas, longitudine striatas, et glabras sed 
basi circa nodos earum annulo 3-4 mm lato 
pilorum velutinosorum badiorum cinctas, haee 
planta Bambusae sinospinosae McClure prox- 
ime accedit. Ab specie posteriore haec varietas 
culmis ramisque inermibus solum recedit. 

Culmi 3-5 m alti, usque ad 10 cm diametro; 
internodia teretia, juvenilia praesertim prope 
nodos pruinosa, viridia sed ut in vaginis cul- 
morum pigmento aurantiaco leviter tincta, 
inferiora 25-30 cm longa; rami ad quemvis 
nodum 1-3, inermes, internodiis inferioribus 
8-18 cm longis, circ. 7 mm crassis, angustis- 
sime fistulosis, ramulis folia nonnulla ferent- 
ibus; laminae foliorum longe ovatae vel lance- 
olatae, 11-24 em longae, 28-45 mm latae, basi 
cuneatae, petiolo 3-5 mm longo fultae, subtus 
costam primam prominentem habentes, utrin- 
que nervis secundariis 7-9 percursae; inflores- 
centia desiderata. 

Culms 3-5 meters tall, up to 10 cm in diame- 
ter, the internodes terete or shallowly grooved 
on the gemmiferous side, glabrous but pruinose 
when young especially near the nodes, green or 
slightly orange-colored, the basal ones 25-30 
cm long; sheath-node prominent with persist- 
ent sheath-base, about 5-8 mm (the length of 
intranode) below the elevated or inconspicu- 
ous culm-node; culm-sheaths tight, tardily de 
ciduous, thickly coriaceous but thinner and 
membranous towards the margins, greenish 
and orange-tinged when young, stramineous 
at maturity, longitudinally striate, dorsally 
glabrous, but with a velvety ring of brownish 
hairs at base around the node, roughish and 
striate within; ligule well developed, mem- 
branous, about 5 mm long, erose; auricles 
none; limbs erect, dorsally glabrous as in the 
sheaths, setulose with brownish hairs: between 
the nerves within especially towards the base, 
the margins involute, cartilaginous and 
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smooth; bud large, solitary, about semicircular 
jn outline; branches 3 at each node, or only one 
through the abortion of the lateral ones, en- 
closed at base with a series of successively 
longer scales (the largest up to 8.5 mm long, 
pale stramineous, glabrous, dorsally keeled, ob- 
tuse or mucronate), the primary ones with 
basal internodes 8—-17.5 cm long, about 7 mm 
in diam. with a calibre 2 mm across, bearing a 
few foliiferous branchlets with several to 10 
leaves; leaf-sheaths about 8-12 em long, pale 
brown, dorsally densely hispidulous with read- 
ily deciduous antrorse brownish hairs, truncate 
at apex, the margins scarious; ligule about 1 
mm long, fringed at apex with fragile whitish 
bristles up to 5 mm long; blades ovate oblong 
to lanceolate, often cuneate at base with a peti- 
ole 3-5 mm long, acuminate, 11-24 em long, 
28-45 mm wide, deep green above, grayish green 
beneath, the midrib prominent, with 7-9 sec- 
ondary nerves on each side, the cross veinlets 
inconspicuous, both margins scabrous; inflo- 
rescence wanting. 

Type in the Herbarium of the Department 
of Biology, National Central University, 
Chungking, China, collected on slope in front 
of a cottage, enroute from Shuang-tz’ti-ch’ang 
to Mu-tung, Pa-hsien, Szechwan Province, 
September 10, 1943, by Keng & son (no. 3903). 
There are three sheets selected as the type of 
the species, one representing the culm, one the 
culm-sheath, and the other the leafy branch. 

According to the shape, texture, and other 
characteristics of the culm-sheaths, and the 
branching system of the culm, this plant un- 
doubtedly belongs to Bambusa sinospinosa Mc- 
Clure.* Since it bears no spines—the reduced 
hardened branches or branchlets—on the culm 
or branches, the epithet inermis, meaning un- 
armed, is taken as the varietal name. 


Bambusa rigida Keng & Keng f., sp. nov. 
Fig. 2 


Species probabiliter affinis Bambusae nanae 
Roxburgh, ex qua culmo multo altiore crassi- 
oreque, internodiis glabris pruinosis, et culmi 
vagina cum auriculis duabus prominentibus 
fmbriatis appendiculata insigniter differt. 

Culmi 5-10 m alti, 2-5 em in diametro, erecti 
vel apice leviter arcuati, internodiis inferioribus 


*Lingnan Sci. Journ. 19 (3): 411. pl. 19. 1940. 


23-35 cm, superioribus usque ad 45 cm longis, 
anguste fistulosis, rigidis, glabris sed juvenil- 
ibus copiose albo-pruinosis; vaginae culmorum 
pallide brunneae, confertim chartaceae, plerae- 
que circ. } longitudinem internodiorum ae- 
quantes, tarde deciduae, dorso setis prompte 
deciduis badiis unilateraliter strigosae, apice 
truncatae vel leviter convexae, utrinque auricu- 
latae, auricula maxime prominente, semi- 
orbiculata, obscure brunnea, saepissime 5-15 
mm longa, 15-30 mm lata, cum setis multis 
circ. 1 cm longis fimbriata; ligula 2-4 mm longa, 
aliquanto erosa vel dentata; limbi erecti vel 
reflexi, triangulares vel multo elongati, quam 
vagina facilius decidui et plerique breviores, ad 
paginam superiorem inter nervos minute setu- 
losi; rami nonnulli vel multi, adscendentes vel 
patentes, primarii internodia inferiora 5-10 
cm longa, 4-6 mm crassa habentes, ramulis 
superne folia 2-12 inferne vaginas 2-4 sine 
laminis ferentibus; vaginae foliorum 25-70 mm 
longae, arcte equitantes, striatae, glabrae sed 
apice setis 3~9 mm longis paucis deciduis saepe 
fimbriatae; ligula truncata, 0.5-1 mm longa; 
laminae tenues, aliquanto plicatae, oblongae 
vel anguste lanceolatae, 8-24 cm longae, 8-27 
mm latae, tenuiter acuminatae, basi in peti- 
olum 2-4 mm longum attenuatae, glabrae vel 
ad paginam inferiorem saepe puberulae, utrin- 
que nervis secundariis 4-9 percursae sed non 
tessellatae; rami floriferi aphylli vel quando 
juveniles folia ferentes; spiculae ad quemvis 
nodum ramorum veteranorum plerumque mul- 
tae in massam globularem aggregatae, sed eae 
in ramis juvenilibus solitariae vel nonnullae 
congestae, meliore evolutae, 3-4 cm longae, 
lucide virides vel stramineae, 3—5-florae, cum 
series squamarum deinceps longiorum sub- 
tentae; rhachillae articuli compressi, 2-4 mm 
longi, glabri sed apice cupulari inconspicue 
puberuli; gluma vel squama infra spiculam 
maxima circ. 6 mm longa, ovata, multinervis; 
lemmata lanceolata, 1-1.5 cm longa, 4-8 mm 
lata, glabra, dorso superne purpurea, multi- 
nervia, costa prima in carinam elevata; palea 
lemmate paullo brevior, cremea, bicarinata, 
inter carinas 2 mm lata 5-nervisque, carinis 
superne ciliatis; lodiculae 3, una posteriore 
lanceolata, duabus anterioribus dimidiato- 
ovatis, omnes circ. 3 mm longae, albo-scariosae, 
inferne nervosae, superne longe ciliatae; stam- 
ina 6, antheris linearibus, 4~6 mm longis, pur- 
pureis vel pallide flavis, apice penicillatis, 
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demum exsertis pendulisque, filamentis ju- 
venilibus brevissimis, ad maturitatem usque 
ad 8 mm longis; ovarium triquetrum vel seriore 
globulare, stipitatum, circ. 2 mm longum, 
omnino pilis albidis hirtellum; stylus 1, pu- 
berulus, cire. 2mm longus; stigmata 3, plumo- 
sa, brevissima; fructus immaturus. 

Culms 5-10 m tall, 2-5 cm in diameter 
(breast high), erect. or slightly arcuate at apex, 
the lower internodes 23-35 cm, the upper up 
to 45 cm long, narrowly fistulose with a calibre 
about 1.5-3 em across and a wall 1-1.5 cm 
thick, rigid, glabrous but copiously whitish- 
pruinose especially when still enclosed by the 
sheaths; culm-sheaths pale brown, thickly char- 
taceous, generally about half the length of the 
internodes, tardily deciduous, dorsally strigose 
on one side with readily deciduous chestnut- 
brown setae, truncate or slightly convex at 
apex, auriculate on both sides, the auricles very 
prominent but often unequal in size, semicir- 
cular, dark brown, mostly 5-15 mm long, 15-30 
mm wide, fimbriate with many bristles about 
1 cm long; ligule 2-4 mm long, somewhat erose 
or dentate; limbs erect or reflexed, triangular or 
much elongate, more readily deciduous and 
generally shorter than the sheaths, dorsally 
glabrous or rarely setose as in the sheaths, 
minutely setulose between the nerves within 
(on the upper surface of the limb); branches 
several to many at each node, ascending or 
spreading, the primary ones with lower inter- 
nodes 5-10 cm or more long, 4-6 mm thick, 
the branchlets 2 to several at each node of 
the relatively main axis, bearing 2-12 leaves 
above and 2-4 bladeless sheaths below; leaf- 
sheaths 25-70 mm long, those with blades 
keeled above, tightly overlapping, striate, 
glabrous but often fringed at apex with a few 
deciduous pale to blackish bristles 3-9 mm 
long; ligule truncate, 0.5-1 mm long; blades 
thin, somewhat plicate, oblong or narrowly 
lanceolate, 8-24 cm long, 8-27 mm wide, finely 
acuminate, attenuate at base into a petiole 2-4 
mm long, glabrous or the paler lower surface 
frequently puberulent, with 4-9 secondary 
nerves on each side but with no cross veinlets, 
the margins scaberulous or one of them nearly 
smooth; floriferous branches aphyllous or with 
leaves when young; spikelets on young branch- 
lets solitary or several together at each node, 
but on the old branches mostly numerous and 
crowded into a globular mass at a node, these 
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crowded spikelets usually smaller, about 15 
mm long, 3—4-flowered (all florets examined 
containing stamens only), subtended by many 
small scales, the solitary spikelets much better 
developed, 3-4 em long, light-green or stra- 
mineous, 3—5-flowered, subtended by a series of 
successively longer scales; rachilla-joints com- 
pressed, 2-4 mm long, glabrous, but incon- 
spicuously puberulent at the cupular apex; 
glume or the largest scale below the spikelet 
about 6 mm long, ovate, multinesved, the 
midnerve often keeled; lemmas lanceolate, 
1—1.5 em long, 4-8 mm wide, glabrous, dorsally 
purplish above, multinerved, the midrib ele 
vated into a keel; palea slightly shorter than its 
lemma (in the crowded spikelets, the palea only 
about 5 mm long), creamy, 2-keeled, about 2 
mm wide and 5-nerved between the keels, the 
latter ciliate above; lodicules 3, the posterior 
one lanceolate, the anterior two dimidiate- 
ovate, all about 3 mm long, whitish-scarious, 
nervose below, long-ciliate above; stamens 6, 
the anthers linear, purplish or light-yellow, 
4-6 mm long, penicillate at apex, finally ex- 
serted and pendulous, the filaments about 1-2 
mm long when young, but at maturity up to8 
mm long; ovary triquetrous or later becoming 
globular, stipitate, about 2 mm (including the 
stipe about 1 mm) long, entirely hirtellous with 
whitish hairs; style 1, puberulent, about 2 mm 
long; stigmas 3, plumose, less than 1 mm long; 
fruit immature. 

Type in the Herbarium of the Department 
of Biology, National Central University, 
Chungking, China, collected on open roadside 
slope opposite the city of P’éng-shan-hsien, 
across the river of Min-chiang, Szechwan Prov- 
ince, August 17, 1942, by Keng & son (no. 
3742). Three sheets of this number have been 
selected as type of this species, one representing 
the inflorescence, one the culm-sheaths, and 
the other the leafy branches. Other collections 
of the species are as follows: 

Szechwan: Along river banks of Sun-ch’i-ho 
Chia-t’an-ch’ang, Chiang-ching-hsien, M. (. 
Ts’eng without number (flowering specimen 
collected November 29, 1939); on slope at 
right side of Ling-ying-ssi, Kuan-tu, Ho 
ch’uan-hsien, April 4, 1943, Keng f. 5015 
(flowering specimen); en route from Erh- 
t’ang to Ch’ing-liang-ssi, Pa-hsien, October 25, 
1941, Keng 3681 (sterile specimen); open 
ground of the University campus, Sha-p’ing-pa, 
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Chungking, November 16, 1941, Keng f. 
3692 (sterile specimen); Chang-chia-wan, 
T’ang-hsia-k’ou, T’ung-liang-hsien, altitude 
700 meters, February 27, 1940, K. S. Soo 3 
(sterile specimen). 

This species is probably related to Bambusa 
nana Roxb.,® from which it is easily distin- 


* Roxsoureu, Fl. Ind. ed. Carey 2: 190. 1824. 
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guished by the much taller and thicker habit, 
the glabrous but pruinose internodes, and by 
the culm-sheaths appendaged with 2 very 
prominent fimbriate auricles. The native name 
of this bamboo is “Y’ing-t’ou-huang” from its 
culms, which are rigid and with a small calibre. 
The culms are usually used as poles of sedan- 
chairs, but are not suitable for textile purposes. 
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Fic. 2.—Bambusa rigida: 1, Habit of branching system; %, leafy branchlet; 3, part of culm showing 
the diaphragm and bud of a node; 4, culm-sheath showing dorsal and ventral surfaces; 5, apex of leaf- 
sheath; 6, part of lower surface of leat-blade; 7, upper part of culm with flowering branches; 8, spikelet; 
9, floret; 10, Feat with rachilla-joint attached; 11, lodicules; 12, pistil; 13, ventral view (the side facing 


the palea) of ovary; 1/4, stamen. (Type.) 
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Bambusa fecunda McClure,‘ described from 
Hainan, bears the same vernacular name, but 
its scant description reveals that the culms are 
at first sericeous below the nodes and the limbs 
longer than the glabrous waxy culm-sheaths. 
The species here described has glabrous but 
farinose culms and prominently auriculate 
culm-sheaths mostly longer than the limbs. 


Arundinaria pedalis Keng, sp. nov. 
Fig. 3 


Species Arundinariae fargesii E. G. Camus 
affinis, ex qua paniculis simplicibus vel racemis 
spicularum 4-8, et flosculis mineribus cum 
palea ejus lemma aequante instructis praecipue 
differt; laminae foliorum huius speciei etiam 
multo minores cum nervis secundariis pauciori- 
bus. 

Suffrutex; internodia rhizomatis 5-20 mm 
longa, 2 mm crassa; culmi (inflorescentiam in- 
cludentes) circ. 30 cm alti, internodiis inferior- 
ibus nudis, 1-5 cm longis, 1—-1.5 mm crassis; 
vaginae foliorum 2—4.5 cm longae, equitantes, 
efimbriatae; ligula firma, circ. 1 mm longa; 
laminae herbaceo-chartaceae, 6.5-15 cm. 
longae, 9-17 mm latae, acuminatae, petiolis 2-4 
mm longis fultae, nervis secundariis 5-7 utrin- 
que percursae; inflorescentia spicularum 4-8 
composita, inferne inclusa vel breviter exserta, 
10-11 cm longa, rhacheos internodiis pubes- 
centibus 1-3 em longis; pedicelli compressi, 
erecti vel leviter adscendentes, circ. 2 mm vel 
inferiores usque ad 2 cm longi, dense praeser- 
tim versus apicem adpressi-pubescentes; spi- 
culae 4-11-florae, 2-6 cm longae, 3-5 mm latae, 
fuscae vel fusco-brunneae, rhachillae articulis 
compressis, inter flores 4-5 mm longis, versus 
apicem dense adpressi-pubescentibus vel velu- 
tinis; glumae 3-4, membranaceae, superne 
pubescentes, prima 4-5 mm, tertia vel quarta 
7-8 mm, longa; lemmata 7-10 mm longa, sub- 
ulato-pungentia, callo pilis canis circ. 0.8 mm 
longis dense adpressi-pubescente; palea ejus 
lemma aequans, carinis infra apicem minute 
hispidulum leviter scaberulis, ceteroqui levibus; 
lodiculae 3 mm longae, superne fimbriatae; 
antherae 5-6 mm longae, nigrescentes vel pur- 
pureae; stigmata 2, pallida vel cremea, prope 
medium flosculi lateraliter exserta; caryopsis 
immatura. 


* Lignan Sci. Bull. No. 9: 9. 1940. 
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Dwarf bamboos from monopodial horizontal 
rhizome with internodes 5-20'mm long, 2 mm 
thick; culms or leafy shoots about 15 em tall, 
ending in 1-2 leaves with blades, frequently 
with solitary erect or ascending branches below, 
the lower internodes naked, 1-5 cm long, 1-1.5 
mm thick; sheaths 3-5 towards the apex of the 
culms or branches, 2-4.5 cm long, equitant, 
efimbriate, glabrous or pubescent above, the 
outer margins usually ciliate; ligule firm, about 
1 mm long, frequently fimbriate at its apex 
with setae 1-2 mm long; blades herbaceo- 
chartaceous, 6.5-15 cm long, 9-17 mm wide, 
acuminate, rounded or attenuate at the base 
into a petiole 2-4 mm long, glabrous or the 
paler lower surface puberulent when young, 
with 4-6 secondary nerves on either side, dis- 
tinctly cross-veined, the margins setulose- 
scabrous above, nearly smooth below; flowering 
branches usually solitary at the lower nodes of 
the culm, 20-25 em (including the inflores- 
cence), long, 2-noded, the internodes up to 9 
cm long, pubescent around the nodes, aphyllous 
but enclosed by sheaths 2.5-5 cm long; in- 
florescence a panicle or raceme of 4-8 spikelets, 
included below or shortly exserted, 10-11 cm 
long with pubescent rachis joints 1-3 cm long; 
pedicels (or branches) compressed, erect or 
somewhat ascending, about 2 mm or the lower 
ones up to 2 cm long, densely appressed-pubes- 
cent especially towards the apex; spikelets 4— 
11-flowered, 2-6 cm long, 3-5 mm wide, dusky 
or dark-brown; rachilla joints compressed, 4-5 
mm long between the florets, densely 
appressed-pubescent or velvety towards the 
apex; glumes 3-4, membranous, successively 
longer, pubescent above, the first 4-5 mm, the 
third or fourth 7-8 mm long; lemma herbaceo- 
chartaceous, ovate-lanceolate, 7-10 mm long, 
more or less pubescent towards the subulate- 
pungent (rarely acute) apex, multinerved, 
reticulate between the nerves above, the callus 
densely appressed-pubescent with grayish hairs 
about 0.8 mm long; palea equaling its lemma, 
narrowly lanceolate with broad inflexed sides, 
the keels slightly scaberulous below the mi- 
nutely hispidulous apex, otherwise smooth; lod- 
icules 3, reddish-brown, oblong-lanceolate or 
the anterior two dimidiate-ovate, about 3 mm 
long, nervose, fimbriate above with longer stiff 
hairs at the apex; stamens 3, the anthers black- 
ish or purplish, 5-6 mm long; stigmas 2, pale 
or creamy, about 3 mm long, laterally exserted 





i. . 1. 
\Saee —$$ 
Reena oS 





rachilla-joint. (Type.) 





Fie. 3.—Arundinaria pedalis: 1, Habit; 2, spikelet; 3, floret, showing the lemma, palea, and 
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near the middle of the floret; caryopsis imma- 
ture. 

Type in the Herbarium of the Department 
of Biology, National Central University, 
Chungking, China, a rare bamboo collected on 
rocky place, P’ang-ch’i, Chiang-pei-hsien, 
Szechwan Province, February, 1938, by Ho 
Ching (without number). 

This small bamboo is probably related to 
Arundinaria fargesit E. G. Camus,® from which 
it differs mainly in having a simple panicle or 
raceme of 4-8 spikelets and smaller florets with 
palea equaling its lemma. The leaf-blades of 
this species are also much smaller and with 
fewer secondary nerves on each side than in the 
latter species. 


REFERENCE LIST OF GEOGRAPHIC 
AND PERSONAL NAMES 


Because of the near impossibility of lo- 
cating on a map of China most geographic 
names given in romanization only, this 
reference list with characters is given. The 
characters are assembled here rather than 
given in the text in order to simplify the 
printing problem. American botany is now 
handicapped by the lack of precision of our 
early botanists in recording type localities. 
Although very few people, Chinese or 
westerners, at this time are interested in the 
precise type localities of Chinese species, it 
seems desirable to anticipate future needs 
and record these localities with all possible 
accuracy.—E. H. WALKER. 


8 In Lecomte, Not. Syst. 2 (fase. 8): 244. 1912. 
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Ch’a-han-ch’eng SE7F HR 
Chang-chia-wan "eae ee 
Chia-t’an-ch’ang FORE 
Chiang-ching-hsien {L#t¥* 
Chiang-pei-hsien {L4L #& 
Ch’ing-liang-ssu RP 
Ch’ing-lung: tsui 7} #9 
Chou Hao-ch’ang JA) #4 8 
Erh-t’ang —3f 
Fu-lu-kuan jig ek 

Ho Ching f°] & 
Ho-ch’uan-hsien 4 )I|#¥ 
Huang-yiian-hsien 2) 
Keng Kuan-hou Ik #{/—% 
Keng Pai-chieh Ik{A4r 
Keng Yi-li KU 
Kuan-tu ‘JF 
Liang-shan-hsien % {lj 
Liang-shan-t2’ 9 {lj 4 
Ling-ying-ssu & He + 
Min-chiang MYT 
Mu-tung Ai 
Nan-ch’uvan-hsien fj )I|#% 
Pa-hsien 
Pai-sha-ching HY FF 
P’ang-ch’i SEK 
P’eng-shan-hsien ¥ {lj #4 
Sha-p’ing-pa 7>PpI§ 
Shuang-tz’ii-ch’ang #£& AB 3B 
Su Chia-hsun A i 
Sun-ch’i-ho #yyRW 
Tan-ka-érh J}O5 
T’ang-hsia-k’ou Bi O 
Ts’eng Mien-chih (Tsen Mill) #7 %Z 
Tung-liang-hsien Hi 
Ying-t’ou-huang BE 9A 


ENTOMOLOGY.—Synopsis of the cerambycid beetles of the genus Stenosphenus 


Haldeman found in America, north of Mexico. 


W.S. Fisuer, U.S. Bureau 


of Entomology and Plant Quarantine. (Communicated by C. F. W. Mugst- 


BECK.) 


In the process of studying and rearrang- 
ing the species of Stenosphenus in the 
United States National Museum, it was 
found that the genus had not been treated 
in a synoptical way since 1885, when Horn 
published a table for separating the six 
known species. This table was republished 
by Leng in 1887. Since that time one 


1 Received January 11, 1946. 


species has been described by Schaeffer, 
five species by Casey, and four species by 
Linsley, and it seems advisable to bring 
our knowledge of the genus up to date. 


Genus Stenosphenus Haldeman 
Stenosphenus Dejean, Cat. Coléopt., ed. 3, p. 330 
(nomen nudum). 1835; ed. 3, rev., p. 355 
(nomen nudum). 1836; Haldeman, Trans. 
Amer. Phil. Soc. (ser. 2) 10: 39. 1847; Chevro- 
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lat, in d’Orbigny, Dict. Hist. Nat. 12: 13-14. 
1848; Melsheimer, Cat. Coleopt. U. S., p. 104. 
1853; Thomson, Classification Cérambycides, 
p. 372. 1860; Systema Cerambycidarum, p. 433. 
1864; Lacordaire, Genera des Coléopt. 9: 122, 
130. 1869; Gemminger and Harold, Cat. 
Coleopt. 9: 2957. 1872; Crotch, Check List 
Coleopt. North Amer., p. 87. 1873; LeConte, 
Smithsonian Misc. Coll. No. 265: 316-317. 
1873; LeConte and Horn, Smithsonian Misc. 
Coll. No. 507: 301-302. 1883; Henshaw, List 
Coleopt. North Amer., p. 98. 1885; Horn, 
Trans. Amer. Ent. Soc. 12: 177-180. 1885; 
Leng, Ent. Amer. 2: 193-194. 1887; Henshaw, 
List Coleopt. North Amer., suppl. 3, pp. 24, 51. 
1895; Blatchley, Coleoptera of Indiana, pp. 
1031-1032. 1910; Aurivillius, in Schenkling, 
Coleopt. Cat., pt. 39, pp. 443-444. 1912; Leng, 
Cat. Coleopt. North Amer., pp. 278, 359. 1920; 
Leng and Mutchler, Cat. Coleopt. North 
Amer., suppl. 1, p. 42. 1927; Linsley, Ann. Ent. 
Soc. Amer. 29: 477-478. 1936; Blackwelder, 
Cat. Coleopt. North Amer., suppl. 4, pp. 57, 
59. 1939. 


The bibliography given above for the genus 
is not complete, since only the more important 
articles are cited, especially those dealing with 
the United States species. In the papers by 
Melsheimer (1853), Lacordaire (1869), Gem- 
minger and Harold (1872), Crotch (1873), 
Henshaw (1885, 1895), Aurivillius (1912), Leng 
(1920), Leng and Mutchler (1927), and Black- 
welder (1939), a number of species of Steno- 
sphenus are listed, but since these publications 
are only catalogues the citations are omitted 
from the bibliographies of the species. 

The name Stenosphenus was first used by 
Dejean (1835) in his Catalogue des Coléoptéres, 
where he included three species of which no 
descriptions had been published. Haldeman 
(1847) published a description of the genus, 
citing Stenosphenus Dej. Cat., including only 
Callidium notatum Olivier, under which he 
placed discicollis Dej. (nomen nudum) as a 
synonym. Thomson (1860, 1864), not knowing 
of the paper by Haldeman, likewise deseribed 
Stenosphenus Dej. Cat. He also described 
Stenosphenus cribripennis Dej. Cat. (nomen 
nudum) and designated it as the type of Steno- 
sphenus Thomson. 

There has been considerable confusion in 
regard to the position of this genus in the family 
Cerambycidae. Lacordaire (1869) placed Steno- 
phenus in the tribe Heteropsihi; and was fol- 
lowed by Aurivillius (1912). LeConte (1873) 
proposed the tribe Stenosphenini for the genus 
Stenosphenus, placing it between the tribes 
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Clytini and Phoracanthini, and stating that its 
affinities are equally with Cyllene and Elaphid- 
ton. Casey (Mem. Coleopt. 3: 346. 1912) 
stated that ‘“‘the spinose antennae suggests 
some of the next tribe (Clytini), and other 
features recall Elaphidion, but, on the whole, 
it is very isolated and without close allies.” 
Linsley (1936) transferred the genus Steno- 
sphenus from the tribe Heterospini to the tribe 
Sphaerionini, near the genus Jroneus Bates. 


DESCRIPTION OF THE GENUS 


Head small, flat between antennae, slightly 
declivous, front elongate; cheeks short; eyes 
finely granulated, deeply emarginate; antennal 
tubercles not or only slightly elevated. An- 
tenna inserted on front more or less distant 
from mandibles, usually shorter than body in 
females, longer than body in males, slender, 
punctured, pubescent, and sparsely clothed 
with flying hairs; intermediate segments of 
males longitudinally carinate in some species: 
segment 1 robust, gradually expanded toward 
apex; segment 2 small; segment 3 longer than 
4, which is subequal in length to each of the 
following segments, except 11, which is longer 
than segment 10 in the males; segments 3 to 7 
or 8 spinose at apices on inner side. Palpi 
short, subequal in length, last segments nearly 
cylindrical at apices, not impressed. Pronotum 
rounded at sides, usually more strongly nar- 
rowed anteriorly, without spines or callosities. 
Scutellum broadly rounded at apex. Elytra 
elongate, slightly convex above; sides sub- 
parallel, rarely strongly narrowed posteriorly; 
tips truncate, or emarginate with the angles 
spinose; epipleura entire at base. Anterior 
coxae globose, not angulated externally. Middle 
coxal cavities closed externally. Prosternal 
process suddenly declivous and perpendicular 
at apex. Mesosternum broad, suddenly de- 
clivous anteriorly, truncate or emarginate pos- 
teriorly. Legs rather short; femora slightly 
expanded toward apices, not spinose at apices, 
posterior pair shorter than elytra; tibia longi- 
tudinally carinate; first segment of posterior 
tarsus as long as following two segments 
united. 

Genotype.—Callidium notatum Olivier. 

Stenosphenus is a moderately large genus, 
distributed throughout eastern Canada, eastern 
and southwestern United States, Mexico, Cen- 
tral America, and Cuba. 
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The differences in the sculpture of the 
prosternum in the two sexes are quite distinct, 
except in notatus and pinorum, both of which 
have the pronotum distinctly wider than long, 
widest at the middle, and the sides broadly 
rounded. In these two species the prosternum 
is vaguely punctured and feebly rugose in both 
sexes. In most of the species the depressed 
space extends from one side of the prosternum 
to the other and is coarsely punctured in the 
males. This space does not extend to the an- 
terior margin and is usually divided into two 
parts by a smooth space extending from the 
anterior margin to the apex of the prosternal 
process. In the females the prosternum may be 
vaguely punctured, feebly rugose, or almost 
smooth. I cannot agree with Schaeffer (Journ. 
New York Ent. Soc. 19: 125. 1911) that the 
sculpture on the prosternum in front of the 
coxae is very variable and cannot be relied 
upon for separating the species, for in examin- 
ing large series of various species I found this 
character rather constant. Stenosphenus beyert 
Schaeffer is the only species in which this char- 
acter can be considered as variable; usually the 
depression is not separated by a smooth space, 
but at the most this space is very narrow. 


KEY TO THE SPECIES OF STENOSPHENUS 


1. Pronotum distinctly wider than long, equal in 
width at base and apex 2 
Pronotum as long as, or longer than, wide, at 
most only slightly wider than long, nar- 
rower at apex than at base 5 
. Femora red 
Femora black 
. Pronotum coarsely punctate, with a smooth 
median vitta; elytra black... aridus Linsley 
Pronotum not distinctly punctate; elytra 
chestnut brown castaneus Casey 
. Pronotum unicolored, red or yellow 
pinorum Casey 
Pronotum bicolored, red, with a blackish, 
median spot notatus (Olivier) 
. Body uniformly brownish or reddish yellow .6 
Body not uniformly brownish or reddish yel- 
low, but black to reddish brown, usually 
with the pronotum more reddish 
. Pronotum distinctly longer than wide; an- 
tenna with intermediate segments black, 
and one and one-fourth times as long as 
body in the male nigricornis, n. sp. 
Pronotum not longer than wide; antenna uni- 
formly brownish yellow and only slightly 
longer than body debilis Horn 
. Femora entirely black 
Femora in greater part red or reddish yellow 
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8. Punctures and pubescence on elytra arranged 
in longitudinal spaces, which are separated 
by longitudinal smooth intervals 

‘ lugens LeConte 
Punctures and pubescence on elytra uni- 
formly distributed 
. Pronotum distinctly punctured; tips of elytra 
beyert Schaeffer 
Pronotum not distinctly punctured; tips of 
elytra bispinose dolosus Horn 
. Elytra black 
Elytra reddish brown 
. All femora reddish 
Only posterior femora reddish. Antenna not 
longer than body in male, shorter than 
body in female; male with punctured de- 
pression on prosternum not separated by a 
smooth median area rossi Linsley 
. Pronotum distinctly punctured; tips of elytra 
strongly bispinose 
novatus Horn (lucanus Casey) 
Pronotum not distinctly punctured; tips of 
elytra not strongly bispinose 
. Antenna shorter than body in both sexes. ... 
basicornis Linsley 
Antenna at least as long as body in female, 
longer than body in male... .lepidus Horn 
. Pronotum distinctly punctured; tibiae pale 
reddish brown pruddeni Casey 
Pronotum not distinctly punctured; tibiae 


. Male with punctured depression on proster- 
num separated by a smooth median area; 
tips of elytra emarginate, bispinose. Female 

arizonicus Linsley 

Male with punctured depression on proster- 

num not separated by a smooth median area; 

tips of elytra not emarginate or distinctly 
bispinose. Female unknown 

longicollis Casey 


Stenosphenus aridus Linsley 


Stenosphenus aridus Linsley, Ent. News 46: 166. 

1935. 

Black, strongly shining; prothorax and fe 
mora rufous, the former at sides and apex and 
latter at apices slightly piceous. Pronotum 
transverse, rounded at sides, coarsely, irregu- 
larly punctate at sides, smooth at middle. 
Elytra rather coarsely, uniformly punctate, 
rather densely, uniformly clothed with long, 
semierect, pale hairs, apices emarginate, outer 
angles dentiform. Prosternum in male coarsely 
punctate and depressed on each side of median, 
smooth carina. Female unknown. Length 10 
mm, width 2.5 mm. This species has not been 
seen by the writer and has been placed in the 
key entirely upon the characters given in the 
original description. 
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Type locality —Zion National Park, Utah. 

Type.—In the California Academy of Sci- 
ences. 

This species was described from two males 
reared from small branches of Populus fre- 
montit collected at the type locality, May 16- 
21, 1934, by Donald DeLeon. 


Stenosphenus castaneus Casey 


Stenosphenus castaneus Casey, Mem. Coleopt. 11: 

269. 1924. 

Uniformly reddish brown; the thorax slightly 
more reddish, strongly shining. Pronotum 
widest at middle; sides broadly rounded; sur- 
face nearly impunctate, with a few punctures 
toward sides, and a few rather long, inconspicu- 
ous hairs. Elytra finely, sparsely, uniformly 
punctate, sparsely clothed with moderately 
long, sem ‘erect, fine, inconspicuous hairs, apices 
obliquely truncate, the lateral angle spinose, 
sutural angle slightly produced. Prosternum in 
female feebly, transversely rugose, and indis- 
tinctly punctate, not depressed. Length 10.5 
mm, width 3 mm. 

Type locality—Texas, locality unrecorded. 

Type—tIn the Casey Collection, United 
States National Museum. 

This species was described from a. single 
female. In the Museum Collection there is a 
male specimen, which is labeled Capitan Moun- 
tains, New Mexico, and which agrees with the 
type except that the antennae and legs are 
slightly darker, and the prosternum is de- 
pressed and coarsely, rather densely punctured 
and separated at the middle by a smooth, 
longitudinal elevation. 


Stenosphenus pinorum Casey 


Stenosphenus pinorum Casey, Mem. Coleopt. 11: 

268-269. 1924. 

Black to reddish black, strongly shining; 
prothorax and underside of head uniformly 
reddish yellow. Pronotum widest at middle; 
sides broadly rounded; surface indistinctly 
punctate, sparsely clothed, especially at sides, 
with short, recumbent, yellowish-white hairs. 
Elytra sparsely, uniformly, finely punctate, 
sparsely, uniformly clothed with short, semi- 
erect, whitish hairs; apices separately emar- 
ginate, both angles acute, the lateral tooth 
dightly longer than sutural one. Prosternum 
indistinctly punctate in both sexes. Length 
9.5-16 mm, width 4-2.5 mm. 
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Type locality-—Southern Pines, N. C. 

Type——In the Casey Collection, United 
States National Museum. 

This species was described from a single 
male collected by Abram H. Manee. Specimens 
have been examined from Florida, District of 
Columbia, New Jersey, North Carolina, and 
Virginia. This species has been reared from 
hickory (Hicoria spp.). 


Stenosphenus notatus (Olivier) 


Callidium notatum Olivier, Entom., Gen. 70, 4: 
61, pl. 7, fig. 89. 1795. 

Stenosphenus notatus Haldeman, Trans. Amer. 
Phil. Soc. (ser. 2) 10: 39. 1847; Horn, Trans. 
Amer. Ent. Soc. 12: 178, 180. 1885; Leng, Ent. 
Amer. 2: 193. 1887; Hamilton, Can. Ent. 20: 
66. 1888; Insect Life 4: 130. 1891; Wickham, 
Can. Ent. 29: 149. 1897; Blatchley, Coleoptera 
of Indiana, p. 1032. 1910; Craighead, Canada 
Dept. Agr. (new ser.) Bull. 27 (Ent. Bull. 23): 
72-73, pi. 15, fig. 8, pl. 21, fig. 6. 1923. 

Elaphidion notatum LeConte, Journ. Acad. Nat. 
Sci. Philadelphia (ser. 2) 2: 12. 1850. 

Elaphidion deflendum Newman, Entomologist, 
London, 1: 6. 1840; Haldeman, Proc. Amer. 
Phil. Soc. 4: 376. 1847. 

Stenocorus discoideus Sturm, Cat. Ins. Samml., 
p. 199. 1826. 

Stenosphenus discicollis Dejean, Cat. Coleopt., ed. 
3, p. 330. 1835; ed. 3, rev., p. 355. 1836. 


Black, strongly shining; pronotum and 
underside of head reddish yellow, the former 
with large discal black spot. Pronotum widest 
at middle; sides feebly, broadly rounded; sur- 
face indistinctly punctate, sparsely clothed, 
especially at sides, with short, recumbent, 
yellowish-white hairs. Elytra finely, sparsely, 
uniformly punctate, sparsely, uniformly clothed 
with short, semierect, whitish hairs; apices 
separately emarginate, both angles acute, the 
lateral tooth slightly longer than sutural one. 
Prosternum indistinctly punctate in both sexes. 
Length 9-16 mm, width 2.5—-4 mm. 

Type locality ——Of notatum, New York. Of 
deflendum, Georgia. Of discicollis and dis- 
cotdeus, Amerique borealis. 

Types.—S. notatus, probably in Paris Mu- 
seum; deflendum and discicollis, in the British 
Museum; discoideus, in the Munich Museum 
before the war. 

This species is widely distributed throughout 
the eastern part of Canada and the United 
States, as far west as the Rocky Mountains. 
It is very common, breeding in the dead limbs 
of hickory and pecan, and rarely in Celtis sp. 
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The larvae bore into the dead limbs of its host 
plants, pupating the latter part of the second 
year, and becoming adults before winter, but 
remaining in the wood until the following 
spring. 


Stenosphenus nigricornis, n. sp. 


Male.—Elongate, slender, slightly flattened, 
moderately shining, uniformly brownish yel- 
low, except intermediate segments of antenna, 
which are black, and head and pronotum, 
which are slightly more reddish. 

Head coarsely, irregularly, rather densely 
punctate, with a narrow, median groove ex- 
tending from occiput to clypeus; antennal 
tubercles shining, scarcely punctate. Antenna 
one and one-fourth times as long as body; seg- 
ments 3 to 7 spinose at apices, the spines 
gradually decroasing in length toward apex of 
antenna, sparsely clothed with short, recum- 
bent, white hairs with a few longer, semierect 
hairs intermixed; segment 1 cylindrical, slightly 
expanded toward apex; segment 3 one and one- 
half times as long as segment 1, the following 
segments gradually diminishing in length ex- 
cept the eleventh, which is longer than tenth. 

Pronotum distinctly longer than wide, 
slightly narrower at apex than at base; sides 
slightly rounded; surface sparsely, coarsely, 
irregularly punctate, sparsely clothed at sides 
with short, recumbent, and long, erect, whitish 
hairs. 

Elytra at base slightly wider than pronotum 
at middle; sides feebly converging from bases 
to near tips, which are separately transversely, 
sinuately truncate, with sutural and lateral 
angles siightly produced; surface densely, 
coarsely, uniformly punctate, the punctures 
separated by about their own diameter, rather 
densely, uniformly clothed with long, semi- 
erect, white hairs. 

Abdomen beneath smooth; nearly impunc- 
tate, rather densely clothed at sides with 
moderately long, recumbent, white hairs; last 
sternite truncate at apex. Prosternum smooth 
in front, the very coarsely punctured area not 
divided at middle by a smooth median area. 

Length 9 mm, width 2 mm. 

Type locality.—Y uma, Calif. 

Type—In the United Statés National Mu- 
seum, no. 57688. 

Described from a single male collected during 
August by H. F. Wickham. 
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This species is closely allied to Stenosphenus 
debilis Horn, but it differs from that species 
in having the intermediate segments of the 
antenna black and the pronotum distinctly 
longer than wide. 


Stenosphenus debilis Horn 
Stenosphenus debilis Horn, Trans. Amer. Ent. Soe, 

12: 178, 179-180. 1885. 

Uniformly brownish or reddish yellow, sub- 
opaque. Pronotum widest at middle, broadly 
rounded at sides, coarsely, sparsely, irregu- 
larly punctate, sparsely clothed with short, 
semierect, whitish hairs. Elytra rather densely, 
finely, uniformly punctate, sparsely, uniformly 
clothed with short, semierect, yellowish-white 
hairs; apices separately obliquely, sinuately 
truncate, the outer angle short and acute. 
Prosternum in male rather densely, coarsely 
punctate, not separated at middle by a smooth 
space, in female very finely, transversely rugose 
and punctate. Length 7.5-12 mm, width 
2-3 mm. 

Type locality —Utah, locality unrecorded. 

Type——In Horn Collection, Academy of 
Natural Sciences of Philadelphia. 

This species was described from two males. 
Specimens of both sexes have been examined 
which were collected in Utah by E. Palmer and 
by Hubbard and Schwarz. The females are 
slightly more robust than the males, and the 
antennae are slightly shorter than the body. 
Horn states that the pronotum is longer than 
wide, although in all the specimens examined 
the pronotum is as wide as long. The type has 
not been examined. 


Stenosphenus lugens LeConte 

Stenosphenus lugens LeConte, Proc. Acad. Nat. 
Sci. Philadelphia, 1862, p. 41; Horn, Trans. 
Amer, Ent. Soc. 12: 178, 180. 1885; 13: Proc. p. 
xii. 1886; Leng, Ent. Amer. 2: 193. 1887; 
Schaeffer, Journ. New York Ent. Soc. 19: 125. 
1911. 

Stenosphenus hirsutipennis Bates, Trans. Ent. Soe. 
London, 1872, p. 191 (note); Biol. Centr.- 
Amer., Coleopt., 5: 67. 1880; p. 313, 1885. 


Black, shining; head and thorax red. Pro- 
notum widest at middle, broadly rounded at 
sides, nearly impunctate and glabrous. Elytra, 
rather coarsely, uniformly punctate, sparsely, 
uniformly clothed with short, semierect, yel- 
lowish-white hairs; the punctures and hairs 
arranged in longitudinal spaces separated by 
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smooth intervals; apices separately emarginate; 
angles acute, the lateral tooth slightly longer 
than sutural one. Prosternum in male very 
coarsely, sparsely punctate at sides, separated 
at middle by a smooth, longitudinal elevation, 
in the female smooth and indistinctly punctate. 
Length 10-14 mm, width 2.5-3.5 mm. 

Type locality—Of lugens, Texas, no definite 
locality. Of hirsutipennis, Mexico, no definite 
locality. 

Type-—S. lugens, in LeConte Collection, 
Museum of Comparative Zoology; hirsuti- 
pennis, in the British Museum. 

A series of adults has been examined from 
Brownsville, Tex., and a number of other speci- 
mens labeled hirsutipennis from Jalapa and 
Alomolonga, Mexico. All these specimens were 
identical, and uniform in coloration. The 
adults have been reared from Huisache (Acacia 
farnesiana) collected at Brownsville, Tex. 

Bates (1885) stated that hirsutipennis dif- 
fered from lugens in having a red thorax, but 
this statement is incorrect, since both species 
have the thorax red, and Horn (1886) placed 
hirsutipennis Bates (1872) as a synonym of 
lugens LeConte (1862). 


Stenosphenus beyeri Schaeffer 


Stenosphenus beyerit Schaeffer, Brooklyn Inst. 
Mus., Sci. Bull. 1 (7): 163-164. 1905; Journ. 
New York Ent. Soc. 19: 125. 1911. 


Black, strongly shining; prothorax entirely 
black or in part red. Pronotum widest at 
middle; sides broadly rounded; surface coarse- 


ly, densely, irregularly punctate, sparsely 
clothed with short, semierect, inconspicuous 
hairs. Elytra densely, finely, uniformly punc- 
tate, rather densely clothed with short, semi- 
erect, yellowish-white hairs; apices transversely 
truncate, the angles not produced. Prosternum 
in male opaque, coarsely, densely punctate and 
at most only separated at middle by a very 
harrow, longitudinal smooth space, in the fe- 
male moderately shining, transversely rugose, 
and sparsely punctate. Length 10.5-13.5 mm, 
width 2.75-3.5 mm. 

Type locality—Palmerlee, Cochise County, 
Ariz. 

Lectotype—In the United States National 
Museum. 

Schaeffer described this species from a series 
of specimens and labeled them all types with- 
out selecting a holotype. A female collected 
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at the type locality during August is here se- 
lected as the lectotype. 

Adults have been examined from the follow- 
ing localities in Arizona: Miller’s Canyon, 
Huachuca Mountains, Santa Catalina Moun- 
tains, Redington, and Prescott National Forest. 
There is one specimen in the collection labeled 
simply ‘‘N. M.” The pronotum varies in color 
from uniformly black or red to red with the 
anterior and posterior margins black. This 
species has been reared from New Mexico 
locust (Robinia neomexicana) and little walnut 
(Juglans rupestris). 


Stenosphenus dolosus Horn 


Stenosphenus dolosus Horn, Trans. Amer. Ent. 
Soc. 12: 178, 179. 1885; Leng, Ent. Amer. 2: 
198, 194. 1887; Schaeffer, Journ. New York 
Ent. Soc. 19: 125. 1911. 

Reddish brown, strongly shining; prothorax 
red; legs black. Pronotum widest at middle; 
sides broadly rounded; surface indistinctly 
punctate and nearly glabrous. Elytra finely, 
densely, uniformly punctate, rather densely, 
uniformly clothed with short, semierect, whit- 
ish hairs; apices separately obliquely truncate; 
the lateral angle short and acute; sutural angle 
slightly produced. Prosternum with the densely, 
finely punctured depression separated at 
middle by a narrow, smooth, longitudinal ele- 
vation in the male; feebly, transversely rugose, 
and indistinctly punctate in the female. Length 
7-14 mm, width 2-3.5 mm.’ 

Type locality. Southwestern Texas. 

Type,—In the Horn Collection, Academy of 
Natural Sciences of Philadelphia. 

Described from both sexes. A large series of 
adults have been examined from various locali- 
ties in Texas. The species has been reared from 
mesquite (Prosopis juliflora) and Acacia sp. 
The coloration is uniform in the large series of 
adults examined. 


Stenosphenus rossi Linsley 


Stenosphenus rossi Linsley, Proc. California Acad. 
Sci. (ser. 4) 24: 45-46, pl. 4, fig. 8. 1942. 
Black, shining; posterior femora reddish. 

Pronotum narrowed anteriorly, rounded at 

sides, surface nearly impunctate, glabrous ex- 

cept for a few erect hairs at sides. Elytra coarse- 
ly but not closely punctate, clothed with 
moderately long, semierect hairs; apices sepa- 
rately emarginate; the angles acute or sub- 
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spiniform. Prosternum with depression coarsely 
punctate, but not separated at middle by a 
smooth, longitudinal elevation in male, de- 
pression vague, finely rugose, and punctate in 
female. Length 7.5-8.5 mm, width not given. 

This species is not represented in the 
National Museum Collection and has been 
given its position in the key from the charac- 
ters given in the original description. 

Type locality.—San Domingo, Lower Cali- 
fornia. 

Type—In the California Academy of Sci- 
ences. 

This species was described from 16 speci- 
mens collected on a flowering leguminose shrub 
at the type locality, July 19, 1938, by A. E. 
Michaelbacher and E. 8. Ross. 


Stenosphenus novatus Horn 


Stenosphenus novatus Horn, Trans. Amer. Ent. 
Soc. 12: 178-179. 1885; Leng, Ent. Amer. 2: 
193. 1887; Horn, Proc. California Acad. Sci. 
(ser. 2) 4: 338. 1894; Schaeffer, Journ. New 
York Ent. Soc. 19: 125. 1911; Grossbeck, Bull. 
Amer. Mus, Nat. Hist. 31: 325. 1912; Linsley, 
Pan-Pacific Ent. 10: 60. 1934; Proc. California 
Acad. Sci. (ser. 4) 24: 44-45. 1942. 

Stenosphenus lucanus Casey, Mem. Coleopt. 3: 
346. 1912. 


Black, moderately shining; thorax and fem- 
ora red, the former sometimes with anterior 
and posterior margins blackish. Pronotum 
widest at middle; sides rounded, more strongly 
narrowed anteriorly; surface coarsely, sparsely, 
irregularly punctate, nearly glabrous. Elytra 
rather densely, coarsely, uniformly punctate, 
sparsely, uniformly clothed with very short, 
semierect, white hairs; apices separately deeply 
emarginate, angles spiniform, the lateral spine 
longer than sutural one. Prosternum in male 
with two densely, finely punctured depressions 
separated at middle by a smooth, longitudinal 
elevation, in the female very finely rugose and 
punctate, but not depressed. Length 9.5-12.5 
mm, width 2.5-3.5 mm. 

Type locality —Of novatus, Cape San Lucas, 
Lower California. Of lucanus, Lower Cali- 
fornia, no definite locality. 

Type.—S. novatus, in the Horn Collection, 
Academy of Natural Sciences of Philadelphia; 
lucanus, in the Casey Collection, United States 
National Museum. 

Casey described lucanus from a single male, 
which is identical with specimens of novatus 
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from the Cape Region of Lower California. A 
good series of adults, which show no varia- 
tions in color, has been examined from the 
following localities in Lower California: Santa 
Rosa, San José del Cabo, and Purissima, 
Linsley (1942) records it from Miraflores and 
San Pedro, Lower California. 


Stenosphenus basicornis Linsley 
Stenosphenus basicornis Linsley, Pan-Pacific Ent. 

10: 60. 1934; Proc. California Acad. Sci. (ser. 4) 

24: 45, 1942. 

Rufous, shining; elytra and abdomen black; 
femora rufous, tibiae piceous at bases, black at 
apices; antennal segments 1 and 2 rufous, 
following segments piceous. Pronotum nar 
rowed anteriorly, rounded at sides; surface 
smooth with a few scattered punctures, and 
erect, pale hairs. Elytra coarsely, uniformly, 
sparsely punctate, clothed with semierect, pale 
hairs, apices sinuately truncate, the angles 
dentiform. Prosternum coarsely, cribrately 
punctate at sides, and separated at middle bya 
shining, longitudinal line in the male, finely and 
densely punctate in female. Length 7.3 mm, 
width 2.5 mm. 

This species is unknown to the writer, and 
has been placed in the key entirely upon the 
characters given in the original description. 

Type : locality—Tiburén Island, Gulf of 
California. 

Type.—In the California Academy of Sci- 
ences. 

This species was described from three speci 
mens collected on a species of mesquite (Pre 
sopis sp.) at the type locality July 5, 1921, by 
E. P. Van Duzee. 


Stenosphenus lepidus Horn 


Stenosphenus lepidus Horn, Trans. Amer. Ent, 
Soc. 12: 178, 179. 1885; Leng, Ent. Amer. 2: 
193, 194. 1887; Casey, Ann. New York Acad. 
Sci. 6: 34-35. 1891; Schaeffer, Journ. New York 
Ent. Soc. 19: 124-125. 1911. 

Black, shining; femora red, sometimes black- 
ish at apices; thorax entirely red or black, 
sometimes red with anterior and posterior 
margins black. Pronotum widest at middle, 
broadly rounded at sides; surface sparsely, 
indistinctly punctate and nearly glabrous. 
Elytra rather coarsely, sparsely, uniformly 
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versely truncate, the angles only slightly pro- 
duced. Prosternum in male with depression 
finely, densely punctate, separated at middle 
by a transversely rugose, longitudinal space; 
in female finely, transversely rugose and in- 
distinctly punctate. Length 9-14 mm, width 
2-3.5 mm. 

Type locality Arizona, no definite locality. 

Type.—In the Horn Collection, Academy of 
Natural Sciences of Philadelphia. 

Horn described this species from two males. 
The color of the pronotum is quite variable, 
being entirely black or red, or black with the 
disk reddish. Material has been examined from 
the following localities in Arizona: Fort Grant; 
Douglas; Ramsey Canyon, Huachuca Moun- 
tains; and San Bernardino Ranch, Cochise 
County. Schaeffer (1911) placed Stenosphenus 
longicollis Casey as a synonym of lepidus, but 
it seems to be a valid species. 


Stenosphenus pruddeni Casey 
Stenosphenus pruddeni Casey, Mem. Coleopt. 3: 

346-347. 1912. 

Reddish brown; prothorax and legs more 
reddish, moderately shining. Pronotum widest 
behind middle; sides slightly rounded, more 
strongly narrowed anteriorly; surface coarsely, 
sparsely, irregularly punctate, sparsely clothed 
with rather long, semierect, whitish hairs. 
Elytra rather coarsely, densely, uniformly 
punctate, sparsely, uniformly clothed with 
moderately long, semierect, inconspjcuous 
hairs; apices transversely sinuately truncate, 
the lateral angle spinose, sutural angle slightly 
produced. Prosternum feebly, transversely 
rugose and indistinctly punctate, but not de- 
pressed. Length 11.5 mm, width 3 mm. 

Type locality Canyon of the Colorado, Ariz. 

Type—In the Casey Collection, United 
States National Museum. 

Casey described this species from a single 
female collected at the type locality by T. 
Mitchell Prudden. In the Museum Collection 
are two additional females collected at the 
same locality, July 12-13, 1901, by Barber and 
Schwarz. 


Stenosphenus arizonicus Linsley 


Stenosphenus arizonicus Linsley, Ent. News 46; 
165-166. 1935. 


Rufous; antennae, tibiae, and tarsi black; 
abdomen piceous. Pronotum strongly narrowed 
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anteriorly, feebly rounded at sides, smooth with 
a few scattered fine punctures, and sparsely 
clothed with fine, semierect hairs. Elytra 
finely, uniformly punctate, sparsely clothed 
with semierect, pale hairs; apices separately 
emarginate, the angles spiniform. Prosternum 
broadly depressed, coarsely, cribrately punc- 
tate on each side of a median, polished elevation 
in the male. Female unknown. Length 12.5 mm, 
width 3 mm. 

This species has not been seen by the writer, 
and has been placed in the key entirely upon 
the characters given in the original description. 

Type locality —Globe, Ariz. 

Type——tIn the California Academy of Sci- 
ences. 

Linsley described this species from a single 
male collected at the type locality during 
August 1930, by D. K. Duncan. 


Stenosphenus longicollis Casey 
Stenosphenus longicollis Casey, Ann. New York 

Acad. Sci. 6: 34-35. 1891; Mem. Coleopt. 3: 

347. 1912. 

Brownish black, moderately shining; thorax 
and femora reddish, the pronotum slightly 
brownish toward sides. Pronotum widest be- 
hind middle; sides slightly rounded, more 
strongly narrowed anteriorly; surface indis- 
tinctly punctate toward sides, with a few mod- 
erately long, semierect, whitish hairs. Elytra 
rather coarsely, densely, uniformly punctate, 
sparsely, uniformly clothed with rather short, 
semierect, whitish hairs; apices separately 
transversely, sinuately truncate, the angles 
scarcely produced. Prosternum with large de- 
pression, coarsely, densely punctate, not di- 
vided at middle by a smooth, longitudinal 
elevation in the male. Female unknown. Length 
11 mm, width 2.75 mm. 

Type locality —Texas, locality unrecorded. 

Type—In the Casey Collection, United 
States National Museum. 

Casey described this species from a single 
male probably received from G. W. Dunn. In 
the original description he states that the 
prothorax is distinctly longer than wide. The 
prothorax of the type was found to be not dis- 
tinctly longer than wide, but subequal in 
length and width. It seems to be a valid spe- 
cies, and not a synonym of lepidus Horn as 
suggested by Schaeffer (Journ. New York Ent. 
Soc. 19: 124. 1911). 
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Stenosphenus sobrinus (Newman) 


Elaphidion sobrinum Newman, Entomologist, 
London, 1: 30. 1840; LeConte, Journ. Acad. 
Nat. Sci. Philadelphia (ser. 2) 2: 15. 1850. 

Stenosphenus sobrinus Bates, Biol. Centr.-Amer., 
Coleopt., 5: 66. 1880; p. 312, 1885; Horn. 
Trans. Amer. Ent. Soc. 12: 180. 1885; Leng. 
Ent. Amer. 2: 194. 1887. 


This species was described by Newman from 
North America. So far it has not been collected 
in the United States, but Horn (1885) states 
that this species, described erroneously from 
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the United States, is abundant at San Luis 
Potosi, Mexico, and should not be included in 
our lists. 


Stenosphenus pristinus Wickham 


Stenosphenus pristinus Wickham, Bull. Mus, 
Comp. Zool. 58: 463-464, pl. 9, fig. 2. 1914. 


This fossil. species was described from 4 
specimen collected in the Miocene shales at 
Florissant, Colo. Type No. 2584 in the Museum 
of Comparative Zoology, Cambridge, Mass. 


ENTOMOLOGY.—A new African species of Paurocephala Crawford (Homoptera: 
Psyllidae: Pauropsyllinae).1 Louise M. Russetz, U. S. Bureau of Ento- 
mology and Plant Quarantine. (Communicated by C. F. W. MuESEBECK.) 


This paper provides a name for a psyllid 
collected from Urena lobata Linnaeus, a 
member of the Malvaceae now grown com- 
mercially in the Belgian Congo as a sub- 
stitute for hemp. Numerous specimens were 
received with the request that the species 
be described if new. It is closely related to 
Paurocephala gossypii Russell, a pest of 
Gossypium (Malvaceae) in the Belgian 
Congo. Adults of the two species resemble 
each other closely; the nymphs differ con- 
spicuously, however, particularly in the 
eaflier stages. The most salient differences 
between the two forms are in the relative 
length and slenderness of the antennae of 
the adults, in the relative proportions of the 
male genitalia, in the color of adults and 
nymphs, in the number of sectasetae of the 
nymphs and the relative size of the tu- 
berclelike prominences bearing them, and 
in the presence or absence of cephalo- 
thoracic tubercles in the first four nymphal 
stages. 

Paurocephala urenae, n. sp. 


With few exceptions the following descrip- 
tion mentions only the characters of urenae 
which differ from those of gossypii. Other char- 
acteristics of urenae (those common to both 
species) may be found in the description’ of 


1 Received November 23, 1945. 

?The following additions and _ corrections 
should be inserted in the description of gossypii: 
Page 116 line 3, for “segments 1—5,” read “‘seg- 
ments 1-4”; page 117 last line and page 118 
first line, for “whorls of... segment,’ read 
“whorls of 3 sectasetae each, 1 sectaseta just 


gossypit (Proc. Ent. Soc. Washington 45: 115- 
120, illus. 1943). 

Adults.—Length to tip of folded wing, 1.75-2 
mm; length of body as mounted on slide, 2—2.25 
mm; length of forewing, 1.50—-1.75 mm, width, 
0.50-0.75; length of hind wing, 1.15—-1.35 mm, 
width, 0.40—-0.50; width of head, 0.50—0.55 mm; 
females usually larger than males; bodies 
slightly less stout than in gossypii. 

Females pale yellow, males pale orange; each 
brownish only on eyes, distal antennal seg- 
ment, tip of labium, second tarsal segment and 
claws of anterior leg, a small spot before end 
of anal vein and at end of Cuz; also occasion- 
ally but not characteristically brownish at end 
of other veins and at ends of posterior five 
tergites of female. 

Antenna about one-fifth longer than width of 
head, more slender, and the relative length 
of some segments different than in gossypii, 
as illustrated. 

Genitalia of female about two-thirds length 
of rest of distended abdomen. 

Genitalia of male with proctiger about one- 
fourth longer than wide and about one-tenth 
longer than claspers; claspers slender, their 
peglike teeth less stout and their sawlike teeth 
weaker than in gossypitv. 

Fifth-stage nymph.—Length as mounted, 





beyond middle of segment, 1 small sensorium 
epparite each whorl of sectasetae and opposite 
the single sectaseta’’; page 120 line 14, for “2 
sectasetae,” read “1 (or 2, one small basal seta 
sometimes replaced by a sectaseta) sectaseta just 
before middle of segment, 1 small sensorium 
opposite it.” 
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1.10-1.40 mm. Derm entirely whitish or pale 
yellowish. 


Sclerotic plates less distinct, these and wing 


pads less sclerotized than in gossypii; no sclero- 
tized spots observed along sutures. Tubercle- 
like prominences bearing sectasetae, slighly 


Figs. 1-8.—Paurocephala urenae: 1, forewing, X40; 2, male genitalia, 87; 3, inner surface of 
clasper, X115; 4, antenna, 115; 5, fifth-stage nymph, X50; 6, sectaseta and prominence from head 
of fifth-stage nymph, X460; 7, first-stage nymph, 140; 8, sectaseta and prominence from head of 
first-stage nymph, X460. (Drawings by Sara Hoke DeBord.) 
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larger than in gossypii, inner sectasetae no 
stouter than outer ones. Sectasetae of sclerotic 
plates and wing pads arranged as follows on 
each half of body: Head, 18-23; prothorax, 14— 
21; mesothorax, inner plate 7-11, outer plate 
7-12; metathorax, 10-14; first abdominal, 6-8; 
second and third abdominal, each 9-12; fourth 
abdominal, 11-16 (2-4 on process); fifth ab- 
dominal, 12-17 (3-5 on process); sixth ab- 
dominal, 16-21 (4—6 on process); seventh ab- 
dominal 16-19 (4-6 on process); posterior 
abdominal 8-10 (5 on process); forewing pad, 
24-32 dorsal, 23-25 marginal; hind wing pad, 
6-12 dorsal, 2 marginal (at apex). A few 
minute short setae among (not replacing) sec- 
tasetae. No elongate slender setae dorsally near 
margin of head. Basal segment of antenna with 
1 seta and 1 sectaseta; second segment with 
3 setae, 1 sectaseta, and 1 sensorium; third seg- 
ment with 2 setae or (usually) 1 seta and 1 sec- 
taseta near base, with 2 whorls of 3 sectasetae 
each, 1 sectaseta just beyond middle of seg- 
ment, 1 small sensorium opposite each whorl 
of sectasetae and opposite the single sectaseta, 
farther distad 1 large sensorium with a small 
seta, a preapical and apical large stout seta 
each with a minute sensorium and seta at base. 
One pair of sectasetae ventrally rather near 
margin on each of abdominal segments 3-6. 

Fourth-stage nymph.—Differing from fifth 
stage as follows: Length, 0.75-0.90 mm. One 
pair of transverse sclerotic plates on meso- 
thorax. Tuberclelike prominences bearing sec- 
tasetae, larger. Sectasetae arranged as follows 
on each half of body: Head, 10-12; prothorax, 
9-12; mesothorax, 7-10; metathorax, 5 or 6; 
first abdominal, 3 or 4; second abdominal, 5 or 
6; third abdominal, 6-8; fourth, fifth, and sixth 
abdominal, each 7-9 (2 or 3 on process); 
seventh abdominal, 9-12 (3 or 4 on process); 
posterior abdominal, 6 or 7 (3 or 4 on process) ; 
forewing pad, 9 or 10 dorsal, 10-12 marginal; 
hind wing pad, 4 dorsal, 2 marginal. A few 
short stublike setae present. A pair of rounded 
tubercles dorsally on posterior margin of head 
and a pair on prothorax just mesocaudad of 
cephalic pair. Antennal segment 2 without 
small setae, segment 3 lacking 1 whorl of sec- 
tasetae and the sensorium opposite it. Legs as 
in gossy pit. 

Third-stage nymph.—Differing from fourth 
stage as follows: Length, 0.50-0.60 mm. Sec- 
tasetae arranged as follows on each half of 
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body: Head, 9 or 10; prothorax, 5; meso- and 
metathorax, each 3; first abdominal, 1; second 
and third abdominal, each 3 (1 on process); 
fourth, fifth, and sixth abdominal, each 1 
median (unpaired) and 4 others (2 on process); 
seventh abdominal, 1 median (unpaired) and 
5 others (3 on process); posterior abdominal, 4 
(3 on process); forewing pad, 4 dorsal, 5 mar- 
ginal; hind wing pad, 2 dorsal, 2 marginal. 
No stublike setae observed. Antennal segment 
2 scarcely differentiated from segment 3, sec- 
taseta replaced by a seta; segment 3 lacking 
whorl of sectasetae and the sensorium opposite 
it. Sectasetae absent from ventral surface near 
margin, replaced by setae. Legs, and orna- 
mentation of ‘derm ventrally (absent dor- 
sally), as in gossypii. 

Second-stage nymph.—Differing from third 
stage as follows: Length, 0.40—-0.45 mm. Derm 
weakly sclerotized; sclerotic plates not defined. 
Cephalothoracic tubercles, and prominences 
bearing sectasetae, very large and conspicious. 
Wing pads small. Sectasetae arranged as fol- 
lows on each half of body: Head, 6; prothorax, 
4; mesothorax and metathorax, each 2; first 
abdominal, 0; second and third abdominal, 
each 1 (on process); fourth, fifth, and sixth ab- 
dominal, each 2 (1 on process); each of seg- 
ments 2-6 with an additional pair of setal 
bases which usually bears a minute, or short 
seta but which may bear a sectaseta; seventh 
abdominal, 4 (3 on process); posterior ab- 
dominal, 2 (on process); forewing pad, 4; hind 
wing pad, 1. Antenna 2-segmented; basal seg- 
ment with 2 slender setae (0 sectaseta); seg- 
ment 2 with a sensorium near base (corre 
sponding to one on second segment in later 
stages), without slender setae near base, with- 
out sectaseta (of third stage) and the sensorium 
opposite it. No setae replacing sectasetae on 
ventral surface near margin; other ventral 
setae less numerous. 

First-stage nymph.—Differing from second 
stage as follows: Length, 0.30—-0.35 mm. Cepha- 
lothoracic tubercles, and prominences bearing 
sectasetae, larger. Wing pads smaller. Sec- 
tasetae arranged as follows on each half of 
body: Head, 5 (or 4, the inner marginal one 
sometimes replaced by a stout seta); pro- 
thorax, 3; meso- and metathorax, each 2 (outer 
sectaseta of metathorax replaced by a small 
seta); first abdominal, 0; second through fifth 
abdominal, each 1 (on process); sixth ab- 
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dominal, 2 (on process); seventh abdominal, 2 
(1 on process); posterior abdominal, 2 (on 
process); each wing pad, 1. Basal segment of 
antenna with 1 small seta. No setae on ventral 
surface of thorax or abdominal segments 1-6. 
Egg.—Similar to egg of gossypii. 
T'ype.—U.8.N.M. no. 57665. 
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Described from slide-mounted holotype male 
and allotype female, and from about 200 para- 
types (dry, slide-mounted, and in liquid) col- 
lected by Mrs. D. Soyer from Urena lobata 
Linnaeus at Gandajika, Belgian Congo, May 
1945, No. 443. 


ZOOLOGY.—Resuscitation of the nematode Tylenchus polyhypnus, n. sp., 


after almost 39 years’ dormancy.' 


G. SrerneR and FLorence E. ALBIN, 


Bureau of Plant Industry, Soils, and Agricultural Engineering. 


In June 1945 a herbarium specimen con- 
sisting of the leaf of a rye seedling collected 
early in the fall of 1906 by E. S. Ayres at 
Edgerton, Kans., was submitted to us by 
Dr. Freeman Weiss, of the Division of 
Mycology and Disease Survey of the Bu- 
reau of Plant Industry, Soils, and Agricul- 
tural Engineering. A note on the herbarium 
label stated: “Rye nematode on rye. An 
Amerosporium also present. Disease how- 
ever due to nematode.” 

Since Edgerton, Kans., had been men- 
tioned by E. A. Bessey as a locality where 
Ditylenchus dipsaci (Kihn) Filipjev oc- 
curred on rye, the leaf sample submitted 
was expected to be infected with this species. 
To our surprise we failed to find the Dity- 
lenchus but observed a small number of an 
undescribed species of T'ylenchus, five speci- 
mens of which (two females and three 
larvae) revived. To our knowledge this re- 
suscitation after almost 39 years is the 
longest period of dormancy as yet observed 
for a nematode. The previous published 
record of maximum length of dormancy of 
27 years concerned the wheat nematode, 
Anguina tritici (Steinbuch) Filipjev. It had 
been established by M. Baker, a friend of 
M. Needham, who in 1743 discovered the 
nematodes in galled wheat kernels and first 
observed their anabiotic behavior. Need- 
ham (in Observations sur la physique, sur 
Vhistoire naturelle et sur les arts 5 (3):226- 
228. 1775) writes as follows: “L’espéce de 
vie dont ces vers sont doués, et qui se 
conserve pendant des années dans un état 
parfait d’extenuation, est trés singuliére. 
M. Baker, trés-connu par ses observations 


1 Received December 21, 1945. 


microscopiques, avoit encore 4 Londre en 
1771 du bled rachitique que je lui avois 
donné en 1744, et qui presentait fort peu de 
temps auparavant les mémes phénoménes.”’ 

According to a verbal communication 
made to the senior writer by Prof. Dr. 
Heinrich Simroth in 1913, the wheat nema- 
tode had been known to revive after 28 
years’ dormancy in galled wheat kept at 
the Zoological Institute of the University of 
Leipzig, Germany; the experiment after 
that period was unfortunately terminated 
through the mistake of a laboratory servant 
who added alcohol to the sample assuming 
this preservative had evaporated. 

Thus resuscitation after 27 and 28 years 
of dormancy had been observed previously. 
The present observation extends the known 
length of possible dormancy in nematodes 
considerably and also establishes the oc- 
currence of this phenomenon in the group 
of species united in the now revised genus 
Tylenchus. The reviviscence of mature al- 
though young females here observed de- 
serves emphasis since in some species 
revival is restricted to the larval stages. The 
fact that even the finest morphological de- 
tails could be observed in the revived speci- 
mens was particularly gratifying; in this 
regard special mention should be made of 
the cervical papillae, the phasmids, and the 
striation of the lateral fields, structures of 
such minute and fine character that their 
observation is considered difficult in fresh 
material. The species here discussed appears 
to be new. It resembles T'ylenchus filiformis 
Biitschli, 1873. Unfortunately the status of 
this latter species is much confused; it ap- 
pears that various authors have referred to 
this species several forms that would best 
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Fig. 1.—Tylenehus polyhypnus, ak A, female, X about 666; B, head end of female, 2,444; Board 
C, anterior end (cer ppl, cervical papilla), 1,000; D, tail end of female (phas, phasmid), about BERT 
1,000; Z, male (shrunken!), X about 666; F, tail end of male, X about 1,000; G, larva (cer ppl, cer- ’ 
vical papilla; phas, phasmid), X about 666. Srewa 
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be considered distinct. It is not our inten- 
tion here, however, to present a revision of 
these various forms. 


Tylenchus polyhypnus,? n. sp. 


Biitschli’s description of T. filiformis 
refers only to the female, a single specimen 
of which was observed. The present new 
form differs from this mainly in the follow- 
ing diagnostic characters: (a) It is more 
sender, a=31.5-39.0 in the female as 
against 27.6 in 7’. filiformis ; (b) the distance 
vulva to anus in the present form is more 
than half the length of the tail (3:4 and 
5:6) while in 7. filiformis it is much less 
(about 1:3); (c) the female sexual apparatus 
is much shorter in the present form; (d) the 
buccal stylet is extremely delicate and has 
rather small and obscure basal knobs, 
whereas the stylet in 7’. filiformis is stronger 
and is provided with distinct basal knobs. 

Description.—(Fig. 1, A-G) Tylenchus of 
very small size; body slender, tail elongate, 
terminus more or less sharply pointed; head 
end truncate; cuticle plainly and rather 
broadly annulated; annules of about 1.5z: 
lateral fields beginning anteriorly at about 
height of middle esophageal bulb, 2u wide 
at a corresponding body width of 12, 
bordered by longitudinal striae. Cervical 
papillae at about middle of terminal eso- 
phageal bulb and therefore located at some 
distance behind nerve ring. In female 
phasmid a short distance in front of middle 
of tail; in the male not yet located but pos- 


* sohis =a long time; éxvos sleeping. 
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sibly in same location as in female and 
therefore not forming a bursal rib. Excre- 
tory pore ventrad and slightly back of nerve 
ring. Head not set off, its annulation con- 
tinuous with that of body. Lips apparently 
absent; cephalic papillae and their ar- 
rangement not yet located. Buccal stylet 
very delicate, in adult female 10 long, in 
preadult larvae 8u; its basal knobs small 
and obscure: small cheilorhabdions present. 
Procorpus cylindrical, not set off from 
middle esophageal bulb by constriction; 
latter bulb distinct, with small valvulae; 
isthmus of esophagus quite long, particu- 
larly in the larvae; terminal esophageal 
bulb elongate; nucleus of dorsal esophageal 
gland cell very prominent; nuclei of ventral 
gland cells not seen. Female sexual appara- 
tus rather short, postvulvar uterus branch 
also short; ovary with single series of 
oocytes. The single male observed was a 
shrunken unrevived specimen; its copula- 
tory bursa short, anteriorly beginning at 
level of proximal end of spicula, posteriorly 
extending only about length of spicula be- 
hind anus. Spicula 14u long, curved, proxi- 
mally not capitate; gubernaculum lineate, 
4u long. Tail of male apparently shorter 
than that of female. 
Measuremenis.—Female: total length = 
0.378-0.482 mm; a=31.5-39, B=5-6, y = 
4.3-5.0, v =59-66 per cent. 
Male (shrunken): total 
0.298 mm; a=25; B=5, 7=6.8. 
Type host.—Rye (Secale cereale L.). 
Type locality.—Edgerton, Kans. 


length 


PROCEEDINGS OF THE ACADEMY AND 
AFFILIATED SOCIETIES 


ANTHROPOLOGICAL SOCIETY 


The Anthropological Society of Washington 
at its annual meeting held January 15, 1946, 
elected the following officers: President, Re- 
GINA FLANNERY; Vice-President, H. W. 
Krizcer; Secretary, Wituram N. Fenton; 
Treasurer, WALpo R. WepEt; Councilors to the 
Board of Managers, W. M. Coss, W. H. Gi1- 
BERT, JR., MARGARET LANTIs, JuLIAN H. 
Srewarp, and G. R. WILLey. 


A report of the membership and activities 
of the Society since the last annual meeting 
follows: 

Life members, 1; Active members, 66; Asso- 
ciate members, 30; total, 96. This represents 
an increase of 8 over last year. 

The members elected during the year were: 
Active members—Miss Lucite E. Hoye, 
Dr. Soton T. Kimpatit, Leonarp Mason, 
Dr. Margaret Lantis, Lt. (jg), Joy MAHLER, 
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U.S.N.R. Associate members—Dr. Rutu 
BenepicT, Dr. Forrest E. CLements, Dr. 
Mark GRAUBARD, Miss CuiarreE Hott, and 
Dr. Oscar LEwIs. 

The report of the Treasurer follows: 

Funds invested in Perpetual Building 
Association (with interest to Decem- 
ber 31, 1945) 

21 shares Washington Sanitary Im- 
provement Co. (par value $10 per 


$1,843.42 


210.00 
2 shares Washington Sanitary Housing 
Co. (par value $100 per share)... . 
U.S. Savings Bond, Series G 
Cash in bank 


200 .00 
500 .00 
159.62 


$2,913.04 


Bills outstanding: None. 
Total as of December 31, 1944 2,915.26 


Decrease 2.22 


The Society was host to the Society for 
American Archaeology at its annual meeting on 
May 19, 1945, at the Cosmos Club. 

All regular meetings were held at the U. 8. 
National Museum. The Society maintained a 
policy initiated early in the war of inviting all 
anthropologists resident in Washington, re- 
gardless of whether they joined the Society. 

A series of discussions of Anthropology and 
Contemporary Problems, begun last year, was 
continued through the spring, with only one 
paper of a technically scientific character; and 
the fall meetings were devoted to open discus- 
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sions of various plans affecting anthropole 
as a profession. ’ 

Titles of papers presented before the reg 
meetings of the Society were as follows: 

January 16, 1945, 725th meeting, WaT 
H. C. Laves, Anthropology in a basic soci 
science course. Discussions of Anthropology 
Contemporary Problems, III. 

February 20, 1945, 726th meeting, Ra 
Linton, Anthropology and cultural minorit 
Diseussions of Anthropology and Conte 
porary Problems, IV. 

March 20, 1945, 727th meeting, GrorGE™ 
Carter, New World agricultural origins. 

April 17, 1945, 728th meeting, Ruru Br 
pict, Interim research in European persona 
and culture. Discussions of Anthropology 
Contemporary Problems, V. 

May 17, 1945, joint meeting with the W 
ington Academy of Sciences, Marca 
Mrap, Translating scientific findings into lit 
habits. 

October 16, 1945, 730th meeting, An op 
discussion of a proposai for an organization 
professional anthropologists. 

November 20, 1945, 731st meeting, An og 
discussion of alternate plans for achieving pi 
fessional aims in anthropology. 

No meeting was held in December 1945, 
view of the annual meetings of the Ameri¢ 
Anthropological Association in Philadelphias 

Witiiam N. Fenton, Secretary 











